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First in Constant Speed Drives. 


New electrical concept in P-10SA attributed to 
Sundstrand Constant Speed Drives 


The advanced Air Force F-102A all-weather supersonic interceptor, built by 
Convair, incorporates the new concept in electrical systems. Here, due to 
the Sundstrand Constant Speed Drive, is an automatic constant frequency 
a-c system providing plenty of stable power, with heavy overload capacity 
under all Sight conditions. Here is reliable power for optimum operation of 
electronic devices which make the F-102A a modern, integrated, all-weather 
weapon. And here is another example of how the new concept in electrical 
systems . . . fostered by Sundsrrand's Constant Speed Drive . . . meets the 
challenge of today's ... and tomorrow's . . . fast, high-flying jet aircraft. Can 
we help you? 


New Electrical Horizons . . • 


through co-operotion between 
engine ond airframe manufacturers 
ond Sundstrand. With this new 
concept in electricol systems, 

of tomorrow's aircroft. 


SUNDSTRAND AVIATION 

Dlvisien of SandUrortd Mochirte tool Company. ROCKFOSO. ILLINOIS Weitern p'n'ricl Ofticoi Howltiorno. Californio 

CONSTANT SNEED DRIVES • AIRCRAFT ACCESSORIES 



—the answer is the key to 
the peak performance of Goodyear Airplane Tires 


FACILITIES + ABILITIES = EXTRA 0S I 


PERFORMANCE 





Design, Development, Produciion subject: 

CASE HISTORIES ejection 


SEAXS 

of Weber Aircraft Corporation for b-47 


Weber Aircraft Corporation, 2820 Onlario Street, Burbank. California 
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g of fx-Ce//-0 in practically every plor 


; typical blades, nozzles, hydraulic actuating 
'el control ossemblies, precision built by 
1 to aircraft builders’ rigid specifications. 





HERE ARE 44 OF AVIATION'S 
MOST PRODUCTIVE ACRES 


Ryan is a $30 million facitily, superbly eqwpped 
for its job of serving the aircraft and engine in- 
dustries and the military servicBS. With 850,000 
square feet of factory floor space, Ryan manu- 
facturing includes “big” jobs like the huge 
Boeing KC-135 mid and aft fuselages and 
Douglas DC-8 jet engine pods and pylons. With 
the most modern machine tools for forming, 
welding, machining and heat treating, Ryan 
manufactures the exacting jet engine, after- 
burner, rocket and ramjet components which 
require surgeon-like skills and intimate knowl- 
edge of high temperature alloys. 

Ryan is 4750 people, headed by a management 
that has demonstrated experience and vigor in 
achieving top performance in quality, delivery 
and low costs. Ryan's financial stability and 


sound growth are widely recognized. Ryan's 
skilled production people are specialists who 
draw upon a background that covers 33 years 
of the half-century of flight There is no parallel 
to the Ryan combination of experience, facili- 
ties and proven performance in its fields. 

Ryan is a leader in research and development, 
which believes in “never letting well enough 
alonei’ One out of every six employees is in 
the engineering division. By enlightened attack 
upon aviation's complex problems, Ryan engi- 
neers are continually advancing the state of the 
art. Significant milestones in this steady prog- 
ress are Ryan's all-jet vto airplane, the world’s 
first; the Firebee jet target drone and Ryan's 
unique electronic systems for automatic, global 
navigation and for missile guidance. 


' AERONAUTtCAt COtATANY 
<«N eiiao >1. cAviroiNtA 


A Readioh Motor 

2,000 YEARS AGO . . . 



AND NOW 



• Hero was a city boy from Alexandria (Egypt) who was 
always pyramid-lengths ahead of his class when it came to 
things mechanical. Tinkering around one day in the year 
120 B.C. he came up with a gadget that would revolve 
indefinitely as long as he kept a brisk fire under it. Called 
the "Aeolipile,” this device was a primitive reaction motor. 
But alas, Hero’s engine ended up as a mere curiosity — 
for lack of an application. 

Today, challenging new requirements are constantly creat- 
ing the need for power sources which only rocket engines— 
modern reaction motors— can satisfy. RMI engineers have 
successfully harnessed this reaction principle for a wide 
variety of important airframe propulsion requirements 
and are extending the application of rocket power to other 
equally important fields. 

^ Static testing a new RMI rocket 
engine of the most advanced design. 



Career opportunities avaiiabie for experienced mechanicai, 
aeronautical, electricai and chennical engineers, physicists, 
chemists. Send eompiete resume to empioyment manager. 


REACTION MOTORS. INC. 

Denviiie, New Jersey 
with OLiN MATHiESON CHEMiCAL CORP. 


Affiliated 




CONTOUR-WELD PIPE... BEST 
BY ANY TEST YOU CAN NAME 






e«nd (2K’ 





newstainlesspipe 

with a weld so smooth you tan’t even feel it 

Run your finger over the weld area inside same throughout the pipe . . . and Confour- 
Trent’snew Confotrr-WeWed* pipe. We doubt WeWing brings this same high uniformity to 
if you can even feel the weld. It’s that smoothi the weld zone itself. All this, plus Trent’s 

There’s no weld bead ... no undercut ... no superior cold-working methods, gives you a 
place for corrosion or erosion to get a start. stronger pipe or tube, with smootlier flanged 

Here’s the reason; Coiifonr-WcWing is an or flared ends, 
entirely different method of producing welded Try new TRENTWELD pipe or tubing on 

pipe and tubing. It puts gravity to work to your next job. It’s available in any gage, for all 
pull down the molten weld-metal to conform applications including high-pressure hydraulic 
withtheexactcontourof the pipe. That means lines . . . high-velocity systems . . . lines car- 

a smooth, clean weld practically indislinguish- rying corrosive chemicab. And new Contour- 

able from the pipe itself. Welded tubing is available in most grades, 

Contour-Weld Means Trent's Belter Then Ever including Hastelloy, Zirconium, Zircoloy, Tita- 
As always, this new TRENTWELD pipe nium and 19-9-DL. You’ll find that TRENT- 
and tubing b made from uniformly rolled WELD can t be beat by any otlier pipe — 

stainless strip. Wall thickness is always the welded or not. 

■Ccarour-Wald it lh« Imd. mork el )Ke Trer.1 r.be Cooipoxy 
N.Sich l> pro'.ered vxder U.S. Peleel ],7l6.d«]. 


Why Trent's Exclusive Contour-Weld Process Means Smoother Welds . . . 


Nomiall)', in producing welded pii>e, the weld ia made nt the top. But gravity 
plays a nasty trick. It tugs nt the Fluid metnl in the weld zoae. pulling it down 
toward tlte middle of the pipe. The result, particularly in the heavier gages, is 
a perceptible bulge where it hurts the most — right on the I.D. surface. If you 
try to get rid of the bulge — nt fair cost — the metal is undercut — and corrosion 
and erosion start Ihcru. 




But Trent put a stop to that -simply by going into partnership with gravity. 
With their exclusive Conlour-Weldlnn process, they weld at the bottom - and 
gravity works for them- For then, tlie bulge is in the opposite direction — 
blending in perfectly with the contour of the pipe Itself. 


TRENTWELD 


STAINLESS STEEL TUBING 


nioj 



Any pilot can get vertigo but the Lear ARGON can’t 



DOUGIAS 


Regardless of the plane or the mission, rugged 
dependability means everything beyond the point 
of no return. 

Cline Electric supplies new assurance of safe ar- 
rival! The Cline Regatrol, wide-frequency-range 
(380-1000 cycles) Magnetic Amplifier Exciter 
Voltage Regulator, with the USAF B-1 alterna- 
tor, now in widespread use on the T-29, C-97, and 
C-124, has logged more hours of dependable flying 
time than any other military aircraft voltage 
regulator. 

Cline Electric’s Magnetic Speed-Positioning De- 
vices have also proved their dependability in han- 
dling other complex electronic control problems. 

Cline Electric means rugged, trouble-free 
dependability. 


Magnetic Amplifier Voltage Regi 
now flying are Olne built. 




Beyond the Point-of-No-Return . . . 
A New Meaning for Dependability 




EXPERIENCED BY 


99 . 7 % 

Reliability Factor 

for 



Dickers 


TWA 

ON 

Constellations 


VARIABLE DISPLACEMENT 
3000 PSI PUMPS 



mallunctions 

2,026,064 


During o 554 year period (July t, 1949 lo December 31, 1954) 
the TWA Accessory Shop overhauled 3000 Vickers 
Vorioble Displocement Pumps used on the cabin supercharger 
drives in their 749 Constellotions. Of these, there were 
only seven malfunctions ... oil others were routine 
overhouls. In other words, only one of every 428 pumps 
scheduled for overhaul was for a malfunction. For the 
lost three years the scheduled overhaul period for these pumps 
has been 1700 airplane hours. 

Such reliability is onother one of the reasons why TWA ond 
other greot airlines ore lorge users of Vickers hydraulic 
equipment. For further Informotlon, osk for Bulletin A5203-A. 


VICKERS INCORPORATED 

omS'ON or SHH1 »*nd zouoiavoh 

1462 OAKMAN BIVO. • DtTROIT 02, MICH. 

AppiitotioA &ohftnito and Sanica Offtc.i: cl 5«9vnde, Cfllltornio, 2160 C. tm».rl«1 HlsSw.y • Offhgll 32, MTiliisen, 1400 Ookmo. Slvd. 
tClEGRAMS) vicketi WUX PatrelT I tELSTYK "TWX" DESS , CAIIE, VTe.t 0ni6X 
OVEXSSaS REfSESENIAIlve Th« S»«m' CymteatCa^ ltd.— Criol W>il Rood, !t«tit(«d.»ldd,, Oiotond 



Balance out the cenlinump nsp-cosl of firoiind healm^ 
facilities with its attendant consumption of time anil 
niotipou'er against the one-lime cost of the V AP C0!,0 
V'EATHER OIL SYSTEM installatinn. 

Tlie UAP COLD IS E.ATHER OIL SYSTEM is tlo- 
sivned to furnish fluid engine oil after ooltLsoak at 
-65'’F. trilhoiil the apiilicalion of exlernal heat. This 
initial oil supply is then utilized after engine heal-iip 
to thaw out the make*iip oil in llie tank oiilride of the 
hopper. Oxidation of the oil (shidgiiigj is niinimizei! 


by the system's deaerating features. 

The system is for retrofit on most of the dry sump 
engines in use at the prc.^ciit time and is in every day serv* 
ice on more than 30U single and miilti-engined planes. 

Used in conjunction with U.AP COLD WE.YTHER 
OIL SYSTEMS at lemperuliires lower than -30®F. is 
the UAP HOT FUEL PRIME SYSTEM which insures 
safe, reliable engine .starts in 3 minnles or less. Both 
syslenRs remain installed but inoperative during warm 
wcalhcr flying. 


For prompt ipiole.s on UAP COLD TE.ATHER OIL SY'STEMS cost and 
delivery factors on existing designs, please senrl detailed diinensional draw* 
ings of yonr oil tank to U.YP Engineering, Dat'toii, Ohio. For descriptive 
literature covering holh systems please eontaci any of the U.AP Coiilraolual 
Engineering oIRcps listed. 

Di>>tnii, Oliiu — iMIt-liiaan 3811 ^ur1ll HuIIih<hhI. (ailif. — STanlry 7-7123 
iNew York — Miirr« Hill 7.1283 Mcmlreiil. (iiinaila — CLuiknI 4131 



UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 



FLY WEATHER-WISE 4^*. 

These weather items prepared In consultation with the United States Weather Bureau 



JET AGE 

DEVELOPMENTS 

JET FLIGHT — As jet 6ight becomes more commonplace, it's 
increasingly important to understand and recognize the prob- 
lems and phenomena associated n ith high altitude, high-speed 
travel. Clear air turbulence, sudden wind and temperature 
changes, subsiding air are some of the meteorological features 
now being explored. 


JET STREAM— A recendy discovered current of high-speed « inds 
moves from the West across the middle latitudes of both 
hemispheres. Maximum wind velocities of over 200 knots are 
reached at altitudes of 35,000 to -10,000 ft, var) ing as much 
as 15 knots per 1,000 ft. up to the core. Cross-seaional s iew at 
upper right best shows jet stream structure. 

JET FUELS — To meet the critical demands of substratosphere 
flights, jet fuels must also act as cooling agent. New manu- 
facturing priKedures developed by Socony Mobil can produce 
jet fuels with improved thermal stability to meet these 
critical requirements. 



commercial service in U3a\. is being handled by 
Socony Mobil. The customer is Trans-Canada Ait 
Line's Viscount Fleet. 



Best Pair 

to Get You There! 


SOCOKT MOBIL OU. COMPANY, INC, and AftUaKi: 



B-52-fPHP‘= 


*'Poinkm -HyciMttfo Trackage/ 


Aircraft manufacUirers are constantly trying to 
upgrade their products. Their engineers are engaged in 
a never-ending search for better equipment. 

In this search weight is always an important factor. 
Every pound— every ounce— saved is a step forward. 

Parker’s latest contribution to this upgrading and 
weight reduction is a Hydraulic Components 
Package, ten of which will be used in tlie new B-52. 
with a savings of over 50 lbs. per plane. 

Each package contains; two check valves, one 
depressurizing valve, one by-pass valve, one restrictor, 
one filter and filter bypass. 

In packaging these components six housings are 
eliminated; fewer lines, fittings and mounting 
provisions are used; maintenance is greatly reduced; 
installation costs are cut; valuable space is saved; 
greater safety is achieved as fewer joints mean less 
potential leaks and weight is greatly reduced. 

Similar packages are being designed by Parker 
for other instaHations. 


Let a Parker Team help you 

A Parker Team is available to assist you in 
designing a Hydraulic Components Package 
to meet your specific requirements for existing or’ 
proposed models. If you have any problem 
in hydraulic, fuel or check valves or are beginning 
system design get a Parker Team on your staff. 



P' 


irk< 


er 


Hydraulic and fluid 
system components 


Parker Aircraft Co. Los Angeles 45, Calif, • Cleveland 12, Ohio 

(subsidiary of tne Parker Appliance Company) 




Airpower 


the Atomic Deadlock 




“Airpower in the Atomic Dcadiock” wUi Feature a fulkseale 
cdiloriai roundup on the major phases of world airpower. 
Spcciai eharts, forecasts and expanded lechnicai departments 
wUI focus on the gigantic ta.sk of keeping our airpower pre- 
pared lo meet any new threat to the free world. In the tradi- 
tion of past Inventory Issues, no effort will be spared to make 
“Airpower in the Atomic Deadlock” the industry's most use- 
fui reference edition. 

Research for special reports has been under way for tbc past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEEK'S world-wide ncl- 
work. AVIATION WEEK editors are traveling on a team 
basis throughout the indu-stry seeking out the type of material 
that will make the edition a top issue of 1956. Volumes of 


aviation slatistics arc being packed into detailed specifications 
tables covering all U. S. and foreign aircraft, helicoptcis, 


Year-round readership, usefulness and reference value make 
the 23rd Annual “Inventory of Airpower" Edition an extra- 
dividend issue for aviation advertisers. Your selling message 
in this extremely significant issue will reach more than 78,000 
of aviation's most important men . . . 56,000-plus subscribers 
plus some 22,000 pass-along readers* . . . key en^neers and 
management men in manufacturing and trunsportation, in 
service and procurement centers— military and governmental 
leaders. A receptive, influential, enlhusiastic audience for ad- 
vertising to begin with, these top aviation people will use 
AVIATION WEEK'S 23rd Annual "Inventory of Airpower" 


assures your advertising a long und effective selling life! 
“Airpower in the Atomic Deadlock" offers an unmatched 
advertising opportunity to all companies who sell lo the avia- 
tion industry'. Write or wire — make vour advertising reserva- 
tion today to insure special attention for your selling message. 
Place your advertising directly or c<intact your nearest 
AVIATION WEEK representative. 


Aviation 

WEEK 


A McGRAW-HILl PUBLICATION 9 || 


330 West 42nd St., N 



Since 1937 Libtascope has earned and 
achieved— on an ever expanding scale— 
a position leadership in the design, 
development and manufacture of 
computers, automatic controls and data 
liandling systems for military and 
industrial applications. 

Libtascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 
facility for the production of precision 
instrumentation and devices. 

The creatis’e ability of an exceptional 
engineering staff and the production 
capacity of a superbly equipped 
200,000 sq. ft. plant facility can be 
focused on your computer-control 
problem. Consult Librascope today. 


The 

Capacity 

for 

Achievement 


IBKASCOPt 




Sisters Under the Skin 


The NEW' Beechcraft Model 75 Jet Mentor is 
based on the tried and proven Beechcraft T-34, now 
serving the U. S. Air Force. U. S. Navy- and five for- 
eign nations. Both planes use many of the same 
component parts, and featun maximum performance, 
ease of operation and maintenance and outstanding 
economy. Both have been developed by Beech Air- 
craft as private ventures ready for military service 
throughout the world as "off-the-shelf” trainers. 

Students could easily start right ofl’ in the Jet Mentor 
without previous flight instruction. On the other 
hand, the T-34 and Model 73 arc so similar that very 



Beech Aircraft Corporation, Wichita, Kansas, U.S.A. 





little transition would be required to convert from 
one plane to the other. 

The new Beechcraft Jet Mentor represents a signifi- 
cant step forward in jet design simplicity. // ii htai’y 
enough to take it, light enough to be the world's most 
economical jet trainer. 



EDITORIAL 


Confusion on the 

"Added to this increasing strength (Strategic Air Com- 
mand) each month is our growing stockpile of intercon- 
tinental ballistic missiles which represents the most 
modern and devastating weapon of war in existence 

This statement last week by Sen. Leverett Saltonstall 
(R.-Mass.), a fonner chairman of the Senate Armed 
Services Committee and now ranking minority member 
of that committee, is indicative of how little accurate 
information is being dispensed to the public these days 
on the state of this country’s guided missile program. 
Everyone who has even the remotest connection with 
the missile program knows that the United States has 
no stockpile of intercontinental ballistic missiles; that 
it has none in operational service; that the first ICBM 
development program (Convair) is still in the prototype 
construction stage and that the second ICBM program 
(Martin) was just begun a few months ago. 

When queried on the Saltonstall statement an Air 
Force spokesman replied (as reported on p. 25) that 
the only ICBM stockpile he knew of must be right in 
the Senator’s office. When Avution Week checked 
Senator Saltonstall's office, we were told that the Sena- 
tor’s statement was correct but no further details could 
be giv’Cn because of "Military security,” 

Russion Missile 

What is even worse about Sen. Saltonstall’s statement 
is that it was made at least four months after the 
existence of a Russian 900-milc ballistic missile was 
accepted as a fact by all of the top level defense and 
policy groups of the Eisenhower Administration. 

Existence of this missile is such a well-known fact in 
Washington that President Eisenhower confirmed the 
Russian lead in this field at his most recent press con- 
ference, although he did not specifically identify the 
Soviet missile or its range. 

The President said that while the Russians may lead 
in some fields of missile development, the U. S. leads 
in others. This is perfectly true. But the President did 
not specify that the Russians hold the lead in longer- 
rangc ballistic missiles, while our lead is in defensive, 
shorter-mnge missiles such as the Hughes Falcon air-to- 
air missile and the Convair Tenier and Bendix Tabs 
surface-to-air missiles. 

Symington Positive 

Sen. Stuart Symington (D.-Mo.) has stated flatly (see 
p. 27) that the Russians have test fired a ballistic missile 
many hundreds of niiks farther than we have. Sen. 


Missile Program 

Henry Jackson (D.-5Vash.), who holds posts on both 
the Amicd Sendees Committee and the Joint Con- 
gressional Atomic Encrgr- Committee, has warned that 
the Russians may beat us to the punch with a 1,500-niilc 
intermediate-range missile. 

The President has told the public that er’crything 
possible is being done to research and develop the missile 
program in this country "so far as my experts and my 
people in the Defense Department tell me.” 

This was in the same week that the top missile expert 
in the Pentagon. USAF Assistant Secretary Trevor 
Gardner, resigned in protest over the pace and scope 
of the entire aeronautical and missile development pro- 
gram and specifically charged that the missile program 
was not being pushed as hard as possible- 

This sequence of events lea\-es the public wondering 
just who are the "exprerts” in the Defense Department 
on whom the President depends for his information. It 
also leaves a strong implication that the information he 
is getting is not as complete or accurate as it should be. 

Congress Must Probe 

In this welter of conflicting statements it is virtually 
impossible for the taxpaying citizen or the legislators 
who represent him in Congress to discern the truth about 
the relative status of the Russian and U. S. missile 
programs. 

In the face of this mass of confusion on the missile 
picture Congress owes the citizens of this country a full 
and searching inquiry into the true state of our national 
progress in this vital field. 

This inquiry should be conducted above the level of 
partisan politics and it must not be hamstrung by phoney 
claims of military security that are designed solely to 
conceal the truth. 

HELP Curtis 

President Eisenhower has made an excellent choice in 
the appointment of Edward P. Curtis to make a long- 
range study of civil aviation development problems and 
requirements. Mr. Curtis has a long and distinguished 
record in aviation that began as a fighter pilot in World 
War I, flying Spads and Nieuports in combat over 
France. His aviation knowledge has been tempered by 
years of business experience with the Eastman Kodak 
Co., of which he is now a vice president. 

Uie job Mr. Curtis is tackling requires action to insure 
the proper growth of civil ar iation as an integral part 
of our national fabric. Everybody in the aviation industry 
should give Mr. Curtis all the assistance and support he 
needs to do his job effectively. —Robert Hotz 


AVIATION WEEK, Febmory 20, 1956 



FORG/NG TECHNJCIANS— Yes, that is the compliment paid us by those acquainted 
with our services. In back of each design is a thorough understanding of engineering 
and metallurgical needs before production begins . . . assuring forgings of maxi- 
mum physical properties and uniform quality. 

THE LANDING GEAR FORGING illustrated, nearly five feet long, is an important 
component for a modern military fighter ... another example of Wyman-Gordon’s 
technical contribution to aircraft 
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WHO'S WHERE 


In the Front Office 

]']diiiiiiid 't'. I^Ticc. bnnrd chniriiun. Solar 
Virtraft Cn.. Sail nicgo- Calif., fomiorK 
liicsidcnf of flic Emu Ilcrbcrf Knn/cl. 
pic^idciu of Solar, formcrlv cscciitivt vio. 
prcridciit '.ct rchira-mana^ir. Sail Piugo plant. 
I'VrdL'iicV A. .ScliiiclIcT, piirt’ha!,iug agent. 

Harold G. Hjiid. vice pr«idcnt-|«iural 
manager. Toko Pivision, Pniiglaa .\irctall 
Co., loc., anccccdiiig Ilurrv ^'*oodIlcad. 
rcsigiiLti to lake a vpccial alignment at 
Poiiglav-Santa Monica. 

Genige l''ricdl, It., director of adianced 
planning for new pr<idnet«. teehniqiics and 

f ilant facilities. Link ,\viation, Inc., Bing- 
laintnn, Y„ fomierlv vice president 
inanufaemring. William W- Wnod. Jr.. 
foriTieily engineering rice president, as 
Mimes l‘‘ricdrs former post; |ohn M. Hunt, 
manager of flic engineering division. Moii- 
son II. Hayes, Jr., sneeceds Hunt as rcse.arcb 
.rod des'clripincnt director. 

John W. Myers, board eliainnan, I’aeifii 
\irmotive Crop.. Bnrlxmk. Calif., snecced 
mg ‘Ibninas Wolfe, resigned. B, .Allison 
Gillies, lice thainn.so of the board. 

fcruijib C- Brenner, vice president-ssorks 
nian.ager. .Sperry Ifleetrmiie Tube Pivisinn. 
Siieriy Rand Coqu, Cainess ilic, Ma. 

J. (-jwrcucc 'I'ccoskv. I'iee presidcnt-cmi 
'i.Kt manager, CPC Crniltnl &r\'iccs. Inc.. 
Ilatlmro. I’a Jack C, RiHinsluift. cnnsnlting 
iiK'lianical dcvclopinenit engineer: Caldwell 
Jones, rontrael engineer, Dasid P- Good* 
win, elertronic development engineer and 
.Alfred Kricg. nrrK'iitemciit engineer. 

Robert A. Vogcler. csccnlivc sicc prcsi* 
rfent. KoIIins Isleelroiiies Corp., Lcss'cs. 
Pci.; Adm. Rolxirl II. Gibbs, assistant vice 
presideot.adTiiinistr.'ition. 

Ifoitors iin<l EIcctious 

J.. H. latiitx, assistant direetor, coigineer* 
ing. Champion .Spark Ping Co., new cliaii 
man of the Aircraft Gas rnrbhie &• Rocket 
Jaigine Ignition Research Committee. So- 
ficty of Antnmotis’c Kiigine'crs, 

Carl Agar, Okanagan Helicopters. A'an 
conver. B. C., is president of Helicopter 
.Association of .America; Don lairson, Ecoiu 
omy Pest Control. Yakima, AA'ash.. H.A\ 
secretary and Osvil York, .Allied Helieopter 

William A. M. Burden, life trustee, Co- 
finiibia University. 

riian^es 

Mdgar A. Post. rnanageT, Radio Systems 
J.aboralon'. Stanford Research Institute. 

Maf. Gen. Ixtigli Wade. (1>S.\I'. ret.' 
member of public relations staff, Kemper In- 
surance Croup, with licadqnartcis in AA'ash- 
inglon, P. C. 

Robert M. Ciinba, assistant sales director, 
for Es-e asviciated emnpanies of Gniton In- 
dustries. Inc., Metiidien. N. f, 

Roy I.ow, Jr„ in charge of engineering 
data department. Cordon Kiiterprfses, N. 
Hoibwood, Calif. 

Robert A. Gardiner, bead of research and 
development, Electrmiies Pivision. Thomp- 
son Products. Inc., Cleveland, Ohio. 


INDUSTRY OBSERVER 

► Bell Laboratories lias a new S12 million .Army contr.ict to develop a defen- 
sive missile against the intercontinental ballistic missile. Bel! also has a study 
contract fat the same tyj>c missile from the .Air Force. 

► Iliiglrcs .Aircraft Co., which developed the Falcon air to air missile, is 
developing the fire control system for Douglas Aircraft’s Ding Dong air-to- 
air missile equipped witli a nuclear vvatlicad (AAA' Feb. 6, p. 2}). 

► N'ose cones now under development for intermediate and long-range 
ballistic missiles will be blunt rather than pointed to help in alleviating some 
of the main problems of re-entry into tlic earth's atmosphere during hyper- 
.sonic descent onto the target. This nose layout is an optimum compromise 
bt'tvvccn high skin friction involving higli heating of the long conical shape 
and the high wave drag involving tcdiieed performance of the blunt shape. 

► Martin M.itador missile has a new packaging and logistics system that uses 
font steel drums and one packing crate to deliver a complete missile to a field 
unit. The five piece sy stem replaces seven wooden crates used earlier in tlic 
TM-61 program. 

► ILidioplanc’s new supersonic guided missile bears the designation 
\IX-20I3. 

►North American Aviation’s new liigti altitude, rockct-powcred lesearcli 
jilane has been designated X-I3. 

►AA'estingliousc has two new jet engines under development for the niili- 
t.icy with the designations XJ34 and XJSl. These arc in addition to the 
X/74 6.300 lb. turbojet now being tested by the Navy. 

► .Anderson, Greenwood & Co. of Houston, Tex., is developing two high- 
speed ton targets for the Navy. One is a flexible type and the other rigid. 
Botli will have a tow speed of Mach 0.8. 

►Boeing Airplane Co, is scheduled to display a full scale interior mock-up 
of its 707 jet transport in New York beginning carlv next month. Fivc- 
jbreast seating will be featured with Bocing-dcsign^ chairs of unusual 
modem-classic design. 

► AA'atch for Convair to establish a sc|sarale guidi-d missiles division to liandle 
both its Navy and Air Ftscce mi.ssile programs. Convair now builds the 
retrier defensive missile at a Pomona. Calif., plant and is developing tlic 
Atlas intercontinental missile (SM-63) at its San Diego plant. 

►.A Pantobasc version of the Lockheed C-130 is under development and in 
preliminary layout at the Marietta, Ga. plant. Pantobasc aircraft arc 
intended to be able to operate off water, land, mud, ice and snow. First such 
design was the Stroukoff development of tlic Chase C-123- 

► AA'atch for KLM, the Dutch airline, to make key decision soon in the 
inedium-tange turboprop transport field. Competition is between the Lock- 
heed Elcctra and Vickers Vanguard. 

► New grav paint that lias become standard on USAF and Navy fighters 
armed 'vitfi rockets or missiles is a protective coating to preserve aircraft 
skin against corrosii c effects of hot rocket and missile gases. 

► Negotiations witli India for production there of the lightweight Folland 
Gnat arc nearing completion, An Indian mission is due in England this 
spring to sign final agreements with Folland and Bristol Aeroplane Co. foi 
the Orpheus turbojet engine. I’he order will be for about 60 planes. Folland 
would build about 2576 of the order with tlie teuiaindet built in India. 

► Hawker Hunters arc again being modified to cliiiiiiiatc difficnlties encoun- 
tered while firing their guns at altitude- First of the modified Iluntcn arc 
due back in service before summer. 
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How telemetered flight test data speeds 
development of G-E flight control systems 


By allowing engineers on the ground to evaluate test 
data while flight tests are in progress, a telemetering 
system is speeding the development of General Electric 
flight control systems. Any required in-flight adjust- 
ments to equipment or changes in flight test plans are 
radioed directly to the test pilot. This ability to refine 
the tests as they are in progress greatly increases the 
amount of pertinent data that is collected per flight. 

General Electric has extensive experience in design- 
ing, developing, and manufacturing many types of 
flight control systems. Valuable experience has also 
been gained with tieing in flight control systems to 
bombing, approach, and fire control systems. All this 
experience is being put to use in building flight control 
systems for the latest supersonic aircraft. 

FOR DETAILED INFORMATION on G-E flight con- 
trol systems, contact your General Electric Aviation 
and Defense Industries Sales Office. Section 221-4, 
Schenectady S, New York. 


Tigress Is Our Most Impoiianf Product 

GENERAL® ELECTRIC 


Washington Roundup 


ICBM Stockpile? 

Defending the .Administration’s air power program 
against Dcnioeratic attacks. Sen. Leverett Saltonstall 
(R.-Miiss.) pointed to “out stockpile of intercontinental 
ballistic missiles” as one of tlic maiiistass of out military 
strength. lie is ranking Republican and former chairaian 
of the Senate Armed Services Committee. 

Asked n here US.AI ' is keeping its stockpile of ICBM’s, 
a wean- Pentagon officer said: "Right in Mr. Saltonstall's 
office. It's the on];- one 1 know of." 

This is Saltonstali's report: 

"The Air l-orce progtam-to rcteh \Y1 wings at tlic 
end of flic 1957 fiscal year-is a little ahead of schedule, 
and wc will have 151 wings at the end of the present 
fiscal rear. All medium bomber wings of the Strategic 
Ait Command arc now equipped with six-jet B-47’s. 
Tliesc B--t7's, together with a very large fleet of KC-97 
tankers and an cxtcnsii'e overseas base complex, consti- 
tute our principal ready striking force. Added to tliis 
increasing sttength each month is oiir stockpile of inter- 
continental ballistic missiles which represent the most 
modern and tile most daastating weapon of war in 

"1 had occasion just last week to discuss tliis program 
with Secretary of the Ait horce Quarles, one of America's 
leading research and development .scientists. lie gave 
me his personal assurance tliat this intercontinental 
ballistic missile program was receiving higliest-priorily 
attention. Out forces today represent a deadly deterrent 
for am country considering an attack on us because of 
their strcngtli, their modern equipment and tlieir ability 
to retaliate promptly with devastating effect." 

Engine Profits 

House Armed Services Investigating Subcommittee lias 
not yet decided whether to hold public hearings on 
profits (it aircraft engine manufacturers. Iiclicoptcr manu- 
facturers, and large military aviation subcontractors, after 
it completes its bearings on the 15 major airframe 
companies. 

Basic information on tliesc three catcgorics-as well as 
the 15 prime contractors— was gathered by the staff 
during the Congressional recess from August through 
December of last year. 

Rep. Edward tlcbcrt (D.-La.). chairman of the sub- 
committee, said tliat the only definite decision on public 
hearings was to cover tire 13 airframe companies. 

Snark to Appear 

Watcli for a national picture magazine to print a 
missile story containing photos of the Army Redstone 
and USAE Snark. T he pictures arc officially unclassified 
but Defense Department had refused to release them to 
other newspapers or magazines. In this ease tlic stamp 
of approval was given in top Defense circles, where 
.Assistant Sccrctat)- Robert Tripp Ross carried the ball 
for the publication after standing firmly against release 
of the same unclassified material to the rest of tire 
press. A conference of top service secretaries finally was 
held to pass judgment and now much of the Pentagon 
stands apprcliciisive of White House reaction when the 
article appears. Regular military officers in the Defense 
DeiJartmenfs Security Review Office were kept out of 
the proceedings, exercised no authority over tlic situation. 


Biggest joke to many of them is that one of the Snark 
illustrations submift^ is a picture of a photomural on a 
wall at the officer’s club at Patrick AFB. 

USAF Speech Policy 

Wide and obvious gap bebveen statements of Air 
Torce Secretarv Donald Quarles and top USAl-' generals 
on relative sttength of Soviet Russia in the technological 
nice led to a new Pentaeon rumor last week; That Chief 
of Staff Gen, Nathan T. 'I'vviiiing and his vice-chicf. 
Gen, Thomas D. \\'hitc, had been ordered to stop 
making speeches and statements. The truth is less 
drastic and much broader; USAF’s Office of Infoniiation 
Services, liciided bv Brig. Gen. Robert L. Scott, Ji., has 
been told it will be held strictly responsible for the 
content of all USAl' speeches. 

Airmail Postage Increase 

Postmaster Genera! Artliur Summerfield has tenevved 
liis drive for postage incteascs-including an airm^l 
increase front six to seven cents an ounce. But. as m 
tlic past several vears. if has met with firm opposition in 
the Congress. 

Shortly after Summerfield made his request for postage 
increase to offset the Department's deficit of SI. 000 a 
minute. Sen. Oliii Joliiiston (D.-S. C,), chairman of tlic 
Senate Post Office Committee, announced an extensive 
investigation to find other ways to cut Post Office costs. 
Johnston declared that "every effort should be made to 
reduce tlic deficit through maximum economies” before 
postage is increased. 

Cold War Buildup 

Defense Department has issued a new Pentagon "Fact 
Sheet" disclosing that the building's daytime population 
now- is 29,000. Peacetime peak during World AVar il 
w-js 26.500 in .April, 1945. Former Air F'orce Secretary 
Stuart Svmington. now a Senate critic, points out that 
the increase of 2,500 includes a big jump in the number 
of Secretaries— from eight to 31. 

Airporf Politicking 

The announcement of S39 million in new airport 
projects brought charges of Republican politicking against 
Secretary of Commerce Sinclair Weeks and Under Sccrc- 
tarv- for Transportation Louis Rotliscliild. 

kcp. Prince Preston (D.-Ga.) protc-sted that advance 
lists of the projects w-orc disseminated by Republican 
National Committee to local Republicans so the;- could 
claim credit for obtaining them, 

"Secretaries Weeks and Rothschild hav-e clearly 
demonstrated their political contempt for members of 
Congress of the majority party by their conspiracy to 
claim credit for a program this Administration under- 
took to destroy," Preston complained. "In other words, 
thev deny parenthood but are willing to adopt the 

The tiff is not likely to end here. Preston is chairman 
of the Appropriations Subcommittee wliich handles 
funds for airport projects. 

— Wasliingtoii staff 
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Firing of 900-Mile Russian Missile Spurs 


S|it-od-u|) order in work on anti-missile missile; 
Democrats blast Adininisiralion on defense policies. 


By Roln rt Hotz 

^\'ashing^on — Repercussions from 
Russian test firings of a 900-niile-raiige 
ballistic missile are liiiingiiig tlic scope 
and pace of the Defense Department 
guided missile dcsehipnieiit program. 
The Russian test firings have occurred 
at incrtasin|l> freauent intervals during 
the past six nioiitlis and indicate that 
the missile is equipped with some form 
Ilf |uid.ince. 

Kxisteoee of this Russian missile lias 
been accepted as a fact by the Defense 
l>cpartmcnt and National Scenrih 
Council since .last fall. I’irst pnblie 
rcknowlcdgemcnt of the Russian mis- 
sile came from Sen. Striurt SMiiiiigton 
iD.-Mo.) on a national tclevisinn pro- 
gram when be stated; 

"The Russians base tested-fired long- 
laiigc ballistic missiles hundreds of miles 
farther than anvthing this coimtrs' has 
CTCT tested.’’ 

The longest range ballistic missile yet 
test-fired in thi.s country is the Arnn’s 
Redstone, which has a range of about 
200 miles-rmtghh cxjuisalcnt to tlic 
German V-2’s pcr^o^na^cc in 19-1?. 
Confirmation by Ike? 

President Eisenhower's recent iniblic 
acknowledaenrent that the Russians are 
alit-jd of this country in some portions 
of tlic missile field was interpreted as 
veiled coiifirniatioii of the existence of 
Ihc 90D-milc Russian missile. 

Since the existence of the Russian 
900-milc missile was accepted in the 
Pentagon and by the National Security 
Council, the U. S. missile program has 



J. E. DEMPSEY: Pro)cct engineer for ac- 
celerated .\tlas missile piogruin. 


been changing in the following direc- 

• President Eisenhower has become per- 
sonally concerned about the rclathe 
progress of II. S. and Russian missile 
dei'clopment, Three months ago he 
ordered nioiitlilv personal reports made 
to him on tlic missile program by De- 
fense Scerctan Charles E. Wilson and 
Mj). Cell. B. A. Seliricvcr, commander 
of the Western Dcsclopment Division 
of the Air Research and Development 
Command- ’1 he President now de- 
pends clircetK on these personal reports 
from W'ilscm and Schtics-cr for his data 
oil the missile progr.im instead of on 
the normal channels through which in- 
formatiem passes from the Pentagon to 
White flniise. 

• Convaii’s Atlas (SM-65) program has 
been acccicratcd and a prototipc Atla.s 
is being built in a special portion of 
Coinair’.s Sail Diego plant. 

• Second inteicoatinental ballistic mi.s- 
silc program has been orgimixed. with 
the Glenn L. Martin Co. as the prime 
contractor. Martin is boilding ii new 
plant in Denser for its Missile Division. 

• Intermediate range ballistic missile 
program lus been enlarged to include 
botb an Air I'drce project (coiitriictcd to 
Douglas) and a joint -Army-Nasy effort 
based on the Army’s Redstone project 
at Huntsville, Ala.' However, there arc 
signs that the Navy is not happy about 
the technic-al abilities of the former Ger- 
man Peenemuende V-2 rocket experts 
now heading the Army missile program 
at iluntsvilfe mid is making efforts to 
split off iind mil its own IRBM pro- 
gram. 

• Intensified interest in the anti-ballis- 
lic-missile defenshe missile. This pro- 
gram has emerged from the study pliase 

program- Anns has jumped into the 
had on this program with its des-clop- 
iiieiit contract to Bell Uiboratorics. 
USAI-' anti-missile program is still in 
Ihc study phase but is expected to shift 
rapidls into iietise development. 

Basie decision on the missile program 
was made last November after existemee 
of the Russian 900-mile missile was 
officially iieknowlcdged. Instead of con- 
centrating on the Atlas program that had 
been organized on a firm basis late in 
I9s-1. the Pentagon decided to hroadeni 
missile work bv adding the second 
ICBM program and poshing an IRBM 
program for all three scniccs. 

It is on this decision to dilute the 
limited pool of tcelniie-al facilities and 
scientific resources available in the bal- 



listic missile field— instead of concen- 
trating them on a single Manhattan 
project type of crash program— that the 
current military, political and scientific 
debate is crsnceiitrated. 

Critics of the broadened missile pro- 
gram cite the fact that botb tCBM 
programs and both IRBM programs 
represent the same basic technical ap- 
proach to the ballistic missile problem; 
all rely on the same sources of piwei- 
plants, on the same sources for the 
critical nose cone development and on 
the same basic pool of scientific talent. 
History of Atlas 

Proponents of the broadened missile 
program feel it is a mistake to concen- 
trate all the long-range missile effort into 
a single program; that It is neecs-sary to 
have several programs active in case one 
fails; and that inter-service rivalry makes 
it politically necessary to avoid a USAP 
monopoly on long-range nrissilc devel- 
iipmcirt and operation. 

There also is considerable argument 
in technical and milit-.m missile groups 
that it is basically wrong to start now 
to develop an intermediate-range mis- 
sile labout 2,500 miles range) when the 
Russians are already close to tliis goiil. 
Proponents of this v lew believe that the 
U.S. should concentrate all its available 
funds, facilities and scientific talent in 
an effort to beat the Russians to the 
intercontinental ballistic missile (5.000 
mile range.). 

The Atlas program has had a dis- 
couraging career in the Defense Depart- 
ment. It was rejected as a practical 
project by all of the top level Pentagon 
missile survey committees in the 1950- 
5-f period. It rambled along on a less 
than a million-dollar annual budget 
until 195-t. 
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U. S. Changes 


Combination of a major scientific 
breaktbtough in developing smaller 
packages for fusion-tvpc nuclear vvat- 
fieads and tevived USAf interest— spear- 
be.ided by Trevor Gardner, who recently 
resigned as -Assistant US.AK Sccretarv 
for Revcarch and Development (AAV 
Feb. 1 5, p. 2S)-pnt the .Atlas program 
on ;i firm basis bv the end of 195-f. 

The sninllcr fusioii-tvpe w-.irhc.ids 
alleviated two major problems in 
ICBAf development: 

• .Area destruction possible with the 
megaton yield of fusion warheads re- 
duced the guidance svstem aceuraev 
required to reach a predetermined target 
ov er a 5,000 mile r-inge. 

■ Reduced weight of the warhead pav- 
load made possible major reduction in 
the power required to deliver the fusion- 
type explosive on target over a 5.000 
mile range. 

Sen. Symington Sparks 
Debate 0\ er Airpower 

By Kaliienne Johnson 

A\ ashington-Sen. Stuart Symington 
ID.-Mo.) directly challenged President 
Eisenhower on the guided missile pro- 
gram. highlighting the running attack 
of Congressional Democrats on the 
administration’s defense policies. 

He stated flatly in a Senate speech 
that the U. S. is "behind (the Soviet 
Union) in the long-range ballistic mis- 
sile field, the most important new 
weapon the world faces todav.’’ 

Other developments; 

■ Sen. Clinton Anderson (D--N. Mex.), 
chairman of the Joint Congressional 
.Atomic Entrgv Committee publicly 
repeated the demands of Sen. Ilenrx- 
Jackson ID.-Wash.) for a "CTash" pro- 
gram on guided missiles. 

• Disagreeing with Defense Secretary 
Ciiarles Wilson’s plan to name a nevv 
"cz;ir" of guided missiles and tlic pro- 
posal by others tliat a Manhattan 
Project type of program for guided 
missiles be cstablisned. Sen. Symington 
proposed instead that one of the serv- 
ice secretaries be given top authority 
over missiles. ’’.A Manhattan Project 
setup would first take this new weapons 
system out of the services, and then, 
at some later date, be faced with the 
effort of working it hack into the serv- 
ices. with all the attendant dclavs and 
niisimdcr.vtandings,” he said. 

• President Eisenhower was called upon 
bv Rep. Thomas .Abemethv (D.-Mis.s.) 
to assume personal responsibilitv for 
guided missiles. 

• Rep. George Mahon (D.-'Tcx.l. chair- 
man of the House Appropriations Sub- 



SEN. STUART SYMINGTON; Direct chal- 
Iciigc to Ei.scnhnvver; U. S. "beliiiid" USSR 
in Imig-cangc hallistic missile development. 


committee on the .Armed Services, 
:e|)eated his "great concern" over this 
country’s guided missile position after 
hearing secret testimony from top 
Defense and Air Force ollicials, incluQ- 
ing 'Trevor Gardner. 

• Sen. Albcn Barklcv (D--Kv.) pointed 
to the Cincinnati speech of Gen. 
Thomas D. AA'hitc. US.AI’’s Vice Chief 
of Staff, (see p. 51) as "confirming the 
protest of .Mr. Gardner which resulted 
in his resignation.” 

Eisenhower Challenged 

k'ollovving are statements made bv 
President Eiscnliovvcr on the gnided 
mis.sile program at Ills press conference 
Feb. 8 (AW Eeb. 15. p. 28) and 
Svniington’s challenge of these remarks; 

Eisenliower; . One of the thing.s 
vou liavc to watcli is this; don't fry to 
develop too many at once or yon get 
in each other’s way, and you block them 
all, through the confusion . .." 

Symington; "One of inv chief con- 
cerns is that what the President savs 
should not be done is exactly what is 
being done todav. 

'"I'hc nvissilc development picture iv 
behtg spread around to the point where 
conccntnition on the most important 
weapon of all, development of the 
long-range ground-to-ground missiles, 
is being sacrified so more people mav 
have a ?nger in the nevv pic.” 
Eisenhower: '"I'his thing is being 
researched and developed as tapidlv 
as it can be done in this couiitiv so 
far as my experts and mv people in the 
Defense Department tell me." 

Symington: "But who is the expert? 
Is it the Assistant Sccrctarv, Mr. 
Gardncr, under whom the long-range 
missile program was being dc- 

"Or is it the Secretary of Defense, 


who, not so long ago expres-sed himself 
as believing the development of an 
atomic airplane was comparable to 
finding out why potatoes turned brown 
when fried?" 

Eisenhower; '■. ... In certain fields, 
I am sure vve are well ahead of the 
other side. In ccrtiiii fields I think they 
are probably ahead of us. But those are 
limited fields in a great big field . - 
Symington: "nils might lead some 
to bcliewc that our being ahead in some 
missiles and the Communists being 
ahead in other.s is nothing to worry 
iibout-sort of a balance. 

"Tlic facts are that out missile 
development mav be ahead in tlie short- 
range area, but their missile develop- 
ment is ahead in the area that counts 
bv far the most— the long-tange area." 

Eisenhower; ". . . . Overall, vve have 
no reason to believe that vve arc not 
doing everything that human science 
and brains and resources can do to keep 
our position in proper posture." 

Svmington; "That is not correct. As 
of today, we are operating almost on 
a businCH-as-usual basis.” 

Svmington also recalled that when 
he warned that the U. S. might be los- 
ing its air superiorih- a year ago, after 
the Mav Day display of aircraft in 
Moscow, the President declared the 
following day: "It just isn’t true that 
the U- S. has lost in a twinkling all the 
grc.at technical excellence and develop- 
ment nf its airpower.” 

Cites White's Statement 

Pointing to Ccn. AA’hitc’s statement 
that "in airplane after airplane (the 
Soviets) are approaching us in quality 
and surpassing us in quantity,’' 
Svinington declared: 

"In other words, vvhat I predicted 
last year is now being formally 
acknowledged by this .Administration 
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Ramo -Wooldridge, ARDC Groups 
Act as Missile System Managers 


Los Angeles— Western Doelopment 
Division of the Air Rescatcli and Des cl- 
opment Command, tlic Special Aircraft 
Project Office of -Air Materiel Command 
and the Guided Missile Dis ision of 
Ramo W'ooldridgc Corp. act as .in entih' 
licrc to function as weapon system man- 
agers for the .Air Torec guided missile 

AA'cstcrn Dcichipmcnt Division is 
composed of about 100 USA!' officers, 
commanded by Maj. B. -V Schriever. 
.All but four or five of these US.Af-' 
officers hold engineering degrees svith 
a high percentage of ni.isters degrees 
and a fen- Ph.Ds. TTiey ne-ar civilian 
clothes and occupy the same facilities 
as the Ramo- Wooldridge Corp. Guided 
Missile Division near Los .\ngcles In- 
ternational -Airport. 

Altliongh Western Deielnpment 
Division is part of -ARDC it has au- 
tliorifs- to operate independently on 
whatever missile programs are within 
its jurisdiction and docs not require 
ARDC approval for its actions. 

Special Aircraft Project Office holds 
3 similar position within .Air Materiel 
Command. It too can sign its onn 
chits where official Government con- 
tracts arc needed. It does not need 
AMC iippros-al for its actions and it 
has authority to sign contracts with 
contractors for svhatci’cr hardware is 
considered necessary for the missile 
projects under AA'estem Development 
Division jurisdiction. 

Scientists Available 

Ramo-AA'ooldridge Corp. Guided Mis- 
sile Disision provides a staff of tccli- 
nicians and scientists who ate asailabic 
to missile contractors for guidance and 
assistance in development of specific 
missile programs- AA'estem De\-elop- 
ment Division’s feeling is that the 
Ramo-Wooldridge staff’s capabilities 
can be applied particulatly uhere con- 
tractors ate venturing into new fields 
and do not lime their own staff or 
facilities to cope uith new types of 
ptnblcms- 

Ramo-Wooldridgc Corp.’s position 
in Western Dcs-clopment Division and 
the US.AF missile program has liecn a 
source of friction witli aircraft firms 
holding missile contracts. The aircraft 
firms nave been reluctant to divulge 
their technical data to Ramo-W'ooldridgc 
personnel on the grounds that the cor- 
poration is also a competitor in the 
missile and avionics Gelds. 

Some major missile contractors feel 
ARDC is putting tliem at a competitive 
disadvantage in forcing them to pass 
on technical data to another firm that 


is also manufacturing the same type of 
equipment. 

Ihcsc three units— Western Des-elop- 
mciit Division, Special .Aircraft Projects 
Office and Ramo-Wooldridge’s guided 
missile division— operate as a unified 

command. «itli AA'DD operating as 
weapons ssstem manager, S.APO han- 
dling the contracts and Raino-AA'ool- 
dridge furnishing technical assistance 
and esaluation when needed. 
SIx-to-One Ratio 

Witliin Western Development there 
i- a ratio of about six technical people 
to one administrative officer. Among 
the technical people are specialists in 
weapon s' stems desclopment. opera- 
tional suitabilitv and planning. 

W’licn Western Desclopment Dis-i- 
sion ssas organized. .ARDC looked 
around for an organization that had the 


scientific and technical staff to supple- 
ment the military management of tlie 
missile program.' .ARDC conducted a 
surses- of potential suppliers of this 
tspc of talent and picki^ Ramo-AVool- 
dtidge’s Guided Missile Dis’ision, 

Os-crall. tlic trio of \\'D. SAPO, and 
Ramo-Wooldridge act as weapon sys- 
tem contractors to US.AF headquarters. 
US.AF tells them wliat it wants in tlic 
wav of operationa! missiles. AV'estem 
Dciclopment Division decides what 
form tlie necessary development will 
fake. S.APO lets contracts {or develop- 
ment of the necessary hardware and 
Ramo-Wooldridge docs technical evalu- 
ation of contractor proposals, prosides 
technical assistance and liclps get tlic 
job done. Tlii.s arrangement has cs ols cd 
from AVestem Dcs-cinpmcnt Division’s 
original function of simply tiding herd 
on -ARDC contracts on the AA'cst 
Coast. 

Its first main set of contracts iiivnls ed 
the Convair .Atlas intercontinental bal- 
listic missile program and was later ex- 
tended to include the intermediate- 
range ballistic missile. 


Ramo-Wooldridge Plans New Plant 
To Step Up Avionic Production 


Los .Angeles-ln a move to establish 
itself as a major producer of avionic 
equipment, Ramo-Wooldridge Corp- 
l.iet week announced plans for the con- 
struction of a full-scale mmiufaetuting 
plant near Littleton. Colo., southeast of 
ntnser, The plant will be located on a 
6-Kl-acre site on wliicli the company al- 
rcads- had taken option (.AW )an. 16, 
p. ibTl. 

llie step. Runio-Wooldridgc officials 
hope, will balance the company research 
and development activity (its major 
field at tlic momcntl with its full pro- 
duction c.ipabiiity. Its present facilities 
are engaged only in pilot-line ptoduc- 

'"ctound for a 172.000-sq. ft. manu- 
f.icturing building will be broken this 
S|Jring. It probably will require another 
vcar-and-a-half for the structure to be 
completed, tooled up and ready for pro- 
duction. 

The plant is laid out to expand in 
tlirce directions, and tlic new building 
will occupv onlv a small portion of the 
6+0 acres.' There are no present plans, 
howcicr. for additional buildings- 

\'o specific articles are now planned 
for manufacture in the new facility, but 
original production generally will be 
•n ionic svstems for the military', includ- 
ing aircraft fire control systems, radar 
ii'stemi, electronic computers and ad- 
lauccd communications equipment. 

Tlic compans' also wants its commer- 
cial manufacturing business to develop 


as quickly as possible, but it is unlikely 
that commercial products will be pro- 
duced at the new plant during its early 
stages of operation. Later, Ranio- 
AVooldridgc expects to produce auto- 
mation and data processing equipment 
for commercial applications. 

The plant, a one-story building, will 
include machine shops, a sheet metal 
shop, metal process facilities, extensile 
asscmblv lines, environmental test and 
inspection facilities, storerooms and 
office space. 

If the full capacity of the new plant 
is used, about 1.500 people wfU be em- 
ploicd. witli annual sales expected to 
run around S25 million. 

-Along- with manufacturuig personnel, 
there will be a need for at least a small 
pcrm.inent engineering staff at the new 
site. This force will be supplemented 
b\- menibas of the Los Angeles engi- 
neering staff. 

In keeping with the Goicmincnt's 
dispersal piiliei'. Ramo-AA'ooldridge de- 
cided not to locate the new plant on 
the AA'est Coast. Denver was selected 
because of its relatively convenient 
proximiti- to Los Angeles by air, an 
important consideration in pros’idmg 
flic neccssan- close liaison between re- 
search and development and manufac- 

•An^other reason for selection of the 
Demer site is that there arc skills and 
talents available there for the type of 
manufacturing the company will do. 


AVtATION WEEK, 


20, I9S6 




New Launcher Weds Regulus, Catapult 
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IBM Radar Bombing 
System for B-52s 

■[Tie USAK's newest radar bombing 
and navigation ss-stem (the MA-Z) for 
use on the Boeing B-aZ was partially 
unveiled last svtck by liUctnationa! 
Business Macliincs Corp., producer of 
the system. 

Tlie system weiglis 1.457 lb., occu- 
pies 30 cu. ft., and «'ill cost approxi- 
mately S300.000 (including installa- 
tions costs! when it rcaclics the full- 
ptoduction stage, 

TTic MA-Z, called BR.\NE (Bomb- 
ing Radar Navigation Equipment), is 
said to hare “unprecedented reliabil- 
ity." 

The contract for the svstem was 
awarded to IBM in 1951, about the 
time that the Air Force was experienc- 
ing considerable reliability problems 
with the K-bombing system used in the 
B-36 and B-47. This difficulty explains 


the emphasis on reliability in the MA-2 

ifie system employs a bombing radar 
system, developed and produced by 
Raytheon Manufacturing Co., together 
with an optical bombsight. 

llic bombing navigation computer 
employed by IBSI is basically an analog- 
type device, although the system does 
employ "some digital pulse-counting 
techniques,’’ a company spokesman 

In answer to an Aviaiion 3Veek 
quesb'on. an IBM spokesman said the 
"system at the present time does not 
use inertial guidance techniques." 

Tlie MA-Z marks IBM’s first entry 
into the field of complex airborne bomb- 
ing systems, althougli the firm is a ma- 
jor supplier of digital computers for use 
in the air defense SAGE system. 

Ilic MA-Z bombing-navigation sys- 
tem is based on an original Air Force 
sponsored study contract with the Per- 
kin-Elmcr Co. 


Douglas Announces 
Larger DC-8 Version 

Douglas Aircraft Co. last week an- 
nounced details of a larger, longer-rangc 
s'crsion of its DC-8 jet transport, some 
of which probably will be powered by 
Rolls-Royce Conwav bypass engine. 

The aircraft, whicfi will be offered for 
both domestic and international use 
and apparently was designed to meet 
the cfiullcnge of Boeing's interconti- 
nental version of the 707 (AW Dee. 
12, p, 7), will have a normal cruising 
speed of 550 mph., a top cruising speed 
of 589 mph. and a maximum range of 
6,720 statute miles. 

Its wingspan has been inercased five 
ft. to 139 ft., nine inches and its length 
by 100 inches to 148 ft., 10 inches. 

Douglas said airline customers can 
choose their powerplants from among 
Pratt & Whitney’s f57 .and J75 and the 
Conway bypass. 
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Strongest Statement Yet: 


White Warns 

Cincinraati-Savict Russia not only 
is "making scientific and technological 
advances at a faster rate” than the 
United States, she also is "beating us at 
our own game— production,’' Gen. 
'I'homas D. White, U. S. Air Force Vice 
Chief of Staff, s.iid at the opening of 
General Electric Co’s new jet engine 
facilities here. 

Ccn. White's speech was the sliarp- 
tst warning set from either a military 
or Chilian leader on Ru.ssia’s progress 
in the race for superior airpower. It 
came only a few days after US.AI'' Sec- 
retary Donald yiiarks spoke in 'I'cxas 
minimixing the importance of tech- 
nological dcrclopmcnts. 

Ceil. Wliite said the Russians have: 

• "Halved onr lead-time on flic heavy 

• Developed a "lead-time considerably 
less tlian ours" on "all other aircraft.” 

• Put not one but several projects on 
a crash basis." indicating "a tremendous 
capacity for research and development." 

To help meet this challenge, .Ameri- 
can industry must solunteer to do more 
research and development on its own. 
Con. White said. 

• “Almost closed the airpower gap” with 
"more than rcinatkablt" progress m 
four areas where they once were at a 
disadvantage— "the Soviet war-ravaged 
economy right after World \A'ar II, 
their production base, their technology 
and the resources readily available to 
them." 

Elusive R&D Dollar 

"It is useless to debate whether or 
not their production engineering is as 
sophisticated as ours," Gen. White said. 
"The fact is that they have been and 
arc outproducing us in all categories 

The speech delivered by Gen. White 
originally was written for US.Ak' Chief 
of Staff Gen. Nathan F. Twining. Gen. 
WTiite gave it when other commitments 
kept the Chief of Sbff at his office in 
Washington, 

Although Gen. White did not men- 
tion Russia’s work on missiles, he dealt 
at length with research and dcielop- 
niciit generally, pointing out that it is 
"a business in \v4iich failure is routine 
and success extraordinary," 

"'I’hc taxpayer and the legislator 
quite undcrstandablv |)tcfcr to see out 
national income spent on success, not 
failure,” he said. “This makes the re- 
search and development dollar hard to 
get.” 

This sbitemcnt came sliortlv after 
Trevor Gardner, Assistant Seeietan' of 
the Air Force for Research and Dc- 


of Red R&D, 



GEN. THOMAS D. WHITE 


vclopnieiit, resigned as the climax to 
his unsuccessful fight for more research 
and development funds (AA\' Feb. 15, 

p. 28). 

Gardner's Fight Recalled 

Although Gardner’s fight w ith USAF 
Secretary Quarles and Defense Secre- 
tary Charles Fi. Wilson has been intcr- 
jircted widely as a battle over funds for 
missile tcscarcli, Gardner himself made 
it cleat that he had sought funds for 
research in a wide variety of fields re- 
lated to aerial weapon systems. 

Gen. W'hite limited specific com- 
ment on air weapons to the latest ones 
actualK "in the Soviet arsaiiil.” lie 

• "They now have a swept-wing heavy 
jet bomber, the Bison. In manv 
respects it equals out new B-52, wliicli 
is the best that .American technology 
has vet been able to produce." 

• "'They have a long-range turboprop 
bomber, the Bear. 'Hie Bear is their 
longest-range airiilane. comparable to 
pur B-36. The B-36 is gradually moving 

■ "The Soviets also liave a medium jet 
bomber very similar to our B-47. \Vc 
still have a big lead on them in medium 
jet bombers." 

• "Thev have several thousand figliters 
which are better than our F-86s and 
l'-84s. llicy also arc producing newer 
fighters which compare to out F'-IOO." 
‘Approoching in Quality' 

"I could go on and on," Gen. White 
said. "Ill aiqsljiic after airplane they 
are apprisicliing us in quality and sur- 
passing us in quantity. 

"Dunng the last few decades, we 
Americans have had a talent m which 


Production 

we reigned supreme." he said. "I refer 
to our talent for pmdnctiou-mass pro- 
duction. When challenged by aggres- 
sors, we have always depended ii|)OH 
our mass production methods to Ixiil 

■‘Here is the area of deep concern— 
the Soviets are preseiitlv beating us at 

". . . Of eoursc we can outinoducc 
the Coiiinumists,’’ Gen. AA'Iiitc said. 
‘'There IS no doubt about that. Our 
production potential is not the reason 
we aiC falling heliiiul. 

Reason tor Log 

"One of the rc.isons that we arc drop- 
ping behind is that the Cnnimimists arc 
making scientific and technological ad- 
vances at a faster rate than we arc.” 

'llie fact that Russia ’’can put not 
one but several projects on a crash basis 
indicates a tremendous capacitv for re- 
search and development.” Gen. W'hite 
said, but it also “indicates a disregard 
for cost and for safety factors, and a 
willingness to gamble.” 

The Russians "achieved their gains in 
weapons bv exerting the iron rule of a 
ruthless dictatorship,” Gen. W'hite said 
—directing ’’bright young Soviets" into 
scientific and technical careers "by no 
choice of their own." making them 
build “trucks instead of automobiles, 
submarines instead of commercial ves- 
sels. bombers at the cost of refrigerators 
and radar instead of television.” 

"F.verv action and decision affecting 
research, development or production of 
nnytliing is maoe by the dictatorship." 
he said. "Bv quotas, schedules, norms 
and plans, the Soviet government con- 
trols everything right down to the last 
nut and bolt.” 

'Everybody's Business' 

To win the competition with the 
Soviet system. Gen. W’hite said, "we 
must realize that the defense of this na- 
tion is everybody's business— not just 
our own govcniment’s. That is both 
the price and the pnvilegc of democ- 

"'nic products of American capital- 
ism— our great corporations- must ac- 
cept. along with tlicir comparative free- 
dom of action, their snare of our 
national responsibility to provide our 

Force levels, mimbers of aircraft and 
weapons "arc necessarily decided by our 
political and mihtarv leaders.” Gen. 
W’hite said— and "no one could expect 
our private industries to seize the initi- 
ative m production." 

Instead, be said, "our great corpora- 
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tions can best volunteer increased ef- 
forts to the area of research and devel- 
opment." 

In addition to the fact that "the re- 
search and development dollar (ist hard 
to get,” Gen. W hite listed these reasons 
whs industry imist desotc c\er increas- 
ing efforts to research: 

• “Research, especially basic research, 
is best acfomplisiicd b\ unfettered initi- 
ative working in an cnvironiiient of 
complete freedom. Governmental proj- 
ects are accountahlo to too manv people 
to be able to operate in a eonipletelv 
free environment." 

• “If out Government paid for, and 
therefore controlled, all the research 
necessaA' to keep us ahead, there would 
be little difference between our Govern- 
ment and that of the Soviet Union. 
Private initiative would become stifled. 

This, he said, leaves large corpora- 
tions with three alternatives: 

• “They can sit back and wait for Gov- 
ernment research and development 
money to come their way. This would 
es’entually allow the Communists to get 
so fat ahead of us that our nation would 
lose its freedom of action." 

• "Our Government, in desperation 


and emergency, could step in and con- 
trol the research and development and 
all the other activities of our industries. 
'Ibis, of course, would be similar to the 
vetv way of our life we arc trv ing to de- 
fend against." 

• “Our industries can roll up their 
sleeves and pitch in even harder to add 
to governmental sponsored efforts to 
keep us ahead technologically. Onlv in 
this way can we keep the U. S. ahead in 
the air and able to prevent war by being 
able to win tme. 

"Tliis leaves little choice," Gen. 
White said, and "our leading iirdustrics" 
arc accepting the third alternative. 

I'.ven so. he said. "In my opinion, 
prisatclv sponsored research and devel- 
opment is fat from sufficient yet.” Sev- 
eral companies. Gen, W'hite said, ate 
"making moves in the right direction— 
among them General Electric." 

He said the "evidence of scientific 
ingenuity and progress" in GE's new 
jet engine facility and the research ef- 
forts of other companies arc "the re- 
sults of patriotism and good business." 

“It is good business to sun'ive." Gen- 
White said, "and 1 am convinced that 
out survival depends on our technologi- 
cal progress." 


Renegotiation Denies Net Worth 


Wahington— The Renegotiation 
Board has denied that return on net 
worth is a compelling factor in its de- 
cisions ordering defense industries to 
make refunds on Government con- 

•klthough the announcement did not 
mention the aircraft industre or Boeing 
Airplane Co. specifically, it clearly was 
a reply to Boeing's contention that the 
Board placed too much emphasis on 
net worth (AW fan. 2J, p. 30). Boeing 
has appealed a Board determination 
that it must refund 59,822,340 as ex- 
cess profit on 1952 earnings. 

The Board declared it “does not re- 
gard any particular rate of return on 
net worth or capital emploved as exces- 
sive per se. 

It said it "does not attempt to equal- 
ize its determinations respecting the 
members of ans' given industry from the 
standpoint of return on net worth or 
capital employed, inasmucli as re- 
negoti.ition obsioush’ is not a rate-mak- 

c Board does not place special 
emphasis on the net worth and capital 
emploved factor as distinguished from 
the other statutory factors." 

Boeing's Cose 

In the Boeing case, a company 
spokesman declared that return on net 
worth "was the controlling factor" in 
that case. He argued that it did not 
"measure reasonableness of the price." 


I’o this, the Board replied: 

"The Board desires to re-emphasize 
the fact that reasonable profits are 
determined in e\'erv case bv an over-all 
evaluation of all the statutory factors, 
and not bv the application of any fixed 
formula with respect to rate of profit 
on sales or rate of return on net worth 
or capital emploved, or any other 
formula. 

Government Assistance 

"That is not to say, however, that 
the return on net worth can properly 
be ignored in an appropriate case.’’ 
Ino Board then declared that the 
relationship of profit to capital and net 
worth is "one of the considerations." 
It added that it realizes enough profit 
must be retained to provide an incen- 
tive for investment. 

Turning closer to the aircraft in- 
dustrs', the statement then pointed to 
the regulations on contractors who re- 
ceise financial assistance from the Gov- 
ernment. 

Tlicse say the policy is to give more 
favorable consideration to manufac- 
turers who utilize their own financing, 
because when capital is supplied by the 
customer, the contractor’s contribution 
tends to be that of management only. 
Increased Returns 
.^n example of this, the Board says, 
"is to be found in a case where an 
increase in Govemraent-furnished facili- 


ties enables a contractor to achies’e sub- 
stantially expanded volume for defense 
purposes. 

'in such a case there will often be a 
sigiiific.mt increase in contractor's rate 
of return on net worth over the im- 
mcdiatch- preceding years, which gener- 
allv will evidence in a concrete way the 
effect of inttcased volume and increased 
Govcmmciit assistance. 

"Ccrhiinlv the Board must consider 
this fact, together with all other rclc- 
s-ant factors, in delcnniniiig whether 
contractor’s profit on the expanded re- 
negotiable sales bears a reasonable rela- 
tionship to the cx-panded volume." 

SAC Still Reds' Major 
Deterrent, LeMaj’ Says 

W'ashington— The fact that the Com- 
munists have broken the American 
monopoly on long-range nuclear air 
power does not detract from the deter- 
rent value of our own Stcat^ic .Air 
Command, in the opinion of its chief, 
US.AF Gen. Curtis E. LeMay. 

Gen. LeMay told a W'ashington 
audience that he does not expect an at- 
tack on the United States so long as 
his command can promise disaster to 
the enemy. 

"As long as a potential aggressor is 
conx'inced of this,” he said, "I do not 
think wc have to worry about a major 
war, (3ur main job is to keep him con- 

Thc Strategic Air Command com- 
tnandet made these three claims for 

• They can find their ta^ets with cer- 
taintv. Bv celestial navigation, they can 
fly to within 15 miles of any spot on 
earth and from there find their precise 
target bv radar. 

• 'ftiey can destroy a specific target. On 
practice missions the target is not al- 
ways a citv but often a specific corner 
of a building. 

• 'They can get home from the target 
with odds at least as good as in World 
War II, when the losses were less 
than 2%, 

If sac's detenent power fails to pre- 
sent an assault, Gen. LcMav declared, 
an instant and sustained counterpunch 
bv his aircraft would knock out the foe’s 
airpower. 

This would include bases, bombers 
and fighters, weapons stockpiles, fuel 
supplies and possibly his entire indus- 
trial ssxtem. 

■The general emphasized that the 
“force-in-being" concept was forced on 
the U. S. bv public opinion and recent 
scientific advances- 

11c said pilotless long-range bombers 
are coming, along with the guided mis- 
sile, but until they ate here S.AC will 
depend on bombers and crews of the 
type in use today. 
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CUTAWAY model of General Electric’s proposed altitude rogiiic wind tunnel shows: 
th air siippK powerplant, (2J air headers. (3) air heater, (4) two test .sections and (5) test 
section exhaust silencer. The tunnel will be completed next year. 


GE’s Aircraft Turbine Division 
To Install Mach 3.5 Wind Tunnel 


Cincinnati— General Electric's .Aircraft 
Gas Turbine Division has announex.-d 
plans to add a S20 million engine wind 
tunnel to facilities already salucd ut 
5100 million. 

The new facility will test engines 
three times more powerful than the 
present 10,000-15,000 lb. thrust level at 
inlet conditions of Mach 3.5 and 60.- 
000 ft. Construction is expected to be- 
gin early this spring and completion is 
scheduled for 1958. 

Aside from the usual uses, General 
Electric feels the tunnel will: 

• Protect its advanced cuginc’s altitude 
performance guarantees. 

• Check the mechanical strength of vari- 
ous engine components during altitude 
operation. 

Flow Simulation 

The wind tunnel will be made up of 
an 80,000 kilowatt puncrpkmt driving 
section, an air pre-heater (or cooler) and 
t«o altem.itc test sections, each fol- 
lowed by exhaust silencers. The engine 
test sections will be altitude cells. 18 ft. 
in diameter. These will simulate the 
altitude pressures along the engine but 
not the flows, 

The flows will be simulated at the 
engine inlets by a much smaller diam- 
eter nozzle, which will duct the super- 
sonic flosv to the engine’s inlet. Or, 
more realistically tlic supersonic flow 
c.m be directed in special tests to the 


inlet of a particular aircraft's induction 
system. Tliis will allow researchers to 
obsene in a single test the effect of the 
duct up>n the engine. Un larger en- 
gines tne ducting must be direct con- 
nected, but. on smaller engines, the 
test set-up may be of the semi frec-iet 
type, where a gap is left between tne 
end of the supersonic nozzle and the 
engine inlet. 

Although the facility will not be large 
enough to fully simulate a podded en- 
gine flying supersonically at altitude, 
provision far variable nozzle throat and 
angle of approach to the engine inlet 
will allow- GE to flv engines from sea- 
Ici el to altitude aiitf back and esen air- 
start the engine (by windmilling) in case 
of altitude blow-out. 

.An important use of the cell, accord- 
ing to E, E. Stocckly. manager of de- 
velopment facilities, is to permit GE to 
evaluate whether their engines are get- 
ting proper ducting from tlic airframe 
designer. 

He denied, however, that General 
Electric had any intention of designing 
its own ducts. 

Other Additions 

Tentative future plans far the facility 
include adding a suction powerplant at 
the exhaust end of the system to in- 
crease its ability to do semi-free-jet test- 
ing, especially on the smaller cugines. 

Otlier additions to the Evendale 


(Cincinnati) dciclopmcnt facilities, 
most of which have )iist been COm- 
jiletcd .nid were exhibited to the visit- 
ing military and airframe prospective 
customers, were: 

• IBM 704 digital computet installa- 
lion for paper analysis for :id\anced en- 
gine designs. The computing center is 
elaboratefy wired into direct hook-up 
with other GE plants for niaximum 

• .Magnetic tape data reduction center 
for analysis of high-frequency phe- 
nomciia, particularly blade and bucket 
vibration. GE apparently has devel- 
oped skill in instrumenting and taking 
data off the rotating parts of their en- 
gines. 

Thes- accomplish this bv delicate 
drilling operations to insert themto- 
couples and strain gauges which arc 
wired to siKct-grapliitc multiple slip 
rings, which, in turn, transmit the data 
to 28 channel tape recorders. By fre- 
quency analysis of the play-back data 
in its data reduction center, GE can 
pinpoint troublemakers among the 
compressor and turbine blading. 

• Electro-mechanical and hydraulic sec- 
tion which develops engine controls in 
much the s,ime maiinct in which air- 
frame manufacturers have been develop- 
ing flight controls. Hie section is 
planned around a central analog coiti- 
putin^ station equipped with Goodyear 
and Electronic Associates units. Actual 
c'uiitrol parts, sensors, amplifiers and 
actuators can be tied in with the ecu- 
tr.ilh-located analog computer to run 
the GE-designed engine simulator 
(mainly a rotating mass to give rpni) 
and the engine "flown" from the com- 
puting center. 

Missing control parts during early de- 
sign stages can be simulated by the 
analog computer. 

’I'hus, the whole controls part of the 
building can be wired into one building- 
wide “breadboarding” of the system un- 
der development and each group of en- 
gineers can see how their units ate fit- 
ting into the desired dynamics of the 
complete system. 

• Major engine components test section 
where air-flow up to 100 lbs. per second 
generated by a 27,000 hp, power sta- 
tion is used to create altitude or intcmnl 
engine conditions in a series of com- 
pressor, turbine and combustion test fa- 
cilities. 

• MatcriaE laboratory in which GE is 
working at solutions to the cvcr-prcscnt 
problems of how to get the metals and 
plastics (and the ways of fabricating 
them) which will allovs' the gas turbine 
fa live up to its expectations. 

• Fuels laboratory where GE claims it 
is independently developing some new 
high BTU per lb. fuels. 

Little additional news of the GE 
|)Ovvcrplant for the Vanguard satellite 
project was officially released. 
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Boundary-Layer-Control System 
For Helicopters Tested by Cessna 


A boundan' layer control system for 
liclico|3tcts that |>romibcs a substantial 
|xrfoniiancc breakthrough for rotars' 
wing aircraft has been successfully Right 
tested by Cessna Aircraft Co., Wichita, 

The program, which invoh ed a inodi- 
Sed Cessna ClI-I helicopter, is the Rrst 
successful application of boundary layer 
control to this class aircraft. It was the 
tulmination of three years of study by 
the Air Branch, Office of Naval Re- 
search, and the Army's Tr.nisportation 

Cessna officials refused to comment 
on the performance gains recorded dur- 
ing the trials except to say that "all con- 
cerned ss'cre extremely pleased with the 
results." It is beliescd that the CIM, 
certificated by Civil Aeronautics Admin- 
istration for a top speed of 122 mph., 
achieved considerably higher speeds 
with the boundary laser control ssstem 

hirst flight by the modified ClI-1 was 
made last June 30 at Wichita, and this 

E hasc of test program was concluded 
ist month. It involved several flights 
to 10,000 ft. Cessna said that the Office 
of Naval Research chose the CIM be- 
cause of its high installed horsepimer 
and aerodynamic cleanliness. 

Delays Blade Stall 
Basically the system is designed to de- 
lay the onset of retreating rotor blade 
stall which has been a major factor in 
achiesing high forward speeds in heli- 
copters. 

Use of boundary layer control permits 
the retreating blades to attain higlier 
lift coefficients at higher than normal 

Developed by Cessna as a result of 
wind tumicl trials at the University of 
W^ichita, the system installed in the 


ClI-1 test schicle has an air pump in- 
stalled III tile right front scat in the 
cabin acting as an exhauster. The pump 
sucks air into the copter blades through 
slats in the upper rotor surfaces, through 
the blade interior to the airtight hub 
where a conibiiiation cycling valve and 
transfer chamber permits entrance of 
the air into the exhauster from which 
it is vented overboard on the left side 
of the copter just behind the cabin door. 
Boundary Layer Operation 
TIic cycling salve applies suction to 
the blade slots only over that portion of 
the rotor aximiith where blade stall is 
likely to occur. 


W'ashington— llie House Armed Serv- 
ices Investigating Subcommittee’s hear- 
ings on aircraft industry profits will give 
"the total picture of all procurement 
for tlic Navy and Ait t'’orcc" and “the 
total picture of industrv," and will not 
he "a partial inquiry,’' Chairman Ed- 
ward Hebert (D.-La.) has assured. 

"There has for some time been an 
tlcinont of mystery about this subject 
simply because the «hole story has not 
been told," Rep. Hebert said. 

"There has been suggestion of ex- 
ccssise profits, of unfortunate or inop- 
portune contracts; there have been fail- 
ures ascribed to a multiplicity of things. 
But failures must be measured against 
the successes." 

President |. L. Atwood of North 
.\nicrican Asiation, Inc., the first wit- 
ness, agreed that "insofar as security 
requirements pennit, the American 
people should hasc the facts about mili- 
tary procurement at all times. " He 
said he hoped his company could "con- 


Ihc exhauster rcceis’cs its power by 
means of a pulley on the drive shaft of 
the CH-1's 260-hp. Continental I’S- 
O-170-.\ engine, 'Ihe drive shaft con- 
nects a Gilmer timing belt and a driven 
pulley incorporating a hydraulically ac- 
tuated clutch. "I'he pilot can engage or 
disengage the boundary layer control 
system in flight at will by means of a 
sahe in the cockpit. 

The special main rotor blades were 
designed and built by Prewitt .Aircraft 
Co., Clifton Heights,’ Pa. They consist 
of stcd-D-sections comprising the lead- 
ing edges with bonded honcscomb sec- 
tions forming the top and bottom 
surfaces of the airfoil afterbody. 

Cessna's previous experience with 
boundars’ layer control has been with 
fixed wing aircraft. Ses’cral years ago it 
installed a sucking air system in a modi- 
fied L-19 liaison plane which incorpo- 
rated two axial-flow fans in the wings- 


Rep. Hebert stressed that the hear- 
ings arc "not a punitive expedition.’’ He 
said the objective is to "consider the 
total picture as it is disclosed by the 
compniics from their own books and 
bv their own officials." 

' Glenn L. Martin Co. was scheduled 
to be the second of the 15 major air- 
frame manufacturers asked to testiN. 
The investigation is coscring cost fig- 
ures. profits and production schedules 
from 1952 to August of 1955. 'I’he 
Renegotiation Board has reviewed con- 
tracts coscring earlier periods. 

Rep. Hebert said the subcommittee 
does not "intend by suggestion or in- 
oendo to indicate from our inquiry that 
there has been any wrongdoing, nor by 
the order (if appearance of the compa- 
nies. that anv companv is tlie target of 
the subcommittee's inquiry,” 

Picture Credits 
::-\\idc World 


Profit Probe Aim: ‘Total Picture’ 

tribute in a constructive wav." 
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FREON REFRIGERATION 


NOW, A HIGH SPEED 
POSITIVE DISPLACEMENT 
COMPRESSOR 

Stratos' positive displacement compressor is ideally suited for pumping 
gases against high pressure ratio heads at relatively low flow — volumes 
such as are involved in freon refrigeration systems for transport air- 
craft. Compression ratio is built in, avoiding backflow compression, 
and is independent of speed. The compressor is surge free and simple 
in construction, requiring no complex valving or control systems, it 
can operate at high speed — up to 40,000 rpra — keeping unit and 
drive, size and weight down. Drive can be hermetically sealed electric, 
turbine, hydraulic or direct from an engine. 



Two helical lobe rotors trap the entering gas. compress it in a confined 

of a patented design, with a unique form already proved in a variety 
of induslrial and aircraft applications. 

Stratos currently is developing freon refrigeration systems, incor- 
porating this compressor, for use in large transport aircraft. Other 
applications — such as pressurizing of high altitude aircraft - are being 
developed. 


For further information on this interesting development in compressors 



A DIVISION OF FAIRCHIIO ENGINE » AIRPLANE CORPORATION 



...WHERE THE FUTURE IS MEASURED IN LieHT-YEARSI 




On highways and skyways . . . 

To the leading builders of automobiles and aircraft, Kelscv-Hayes is a 

major source of vital pans. The large resources of Kelsey-Hayes 
make possible wide diversification, such as automobile wheels, 

brakes and brake drums, to name hut a few. liqually 
important, in the aviation field, Kelsey-Hayes supplies engine 

components, assemblies and many other vital products. 


KELSEY-HAYES 

Kelsey-Hoyes Wheel Co.. Detroit 32, Mith. • Major Supplier to the Automolive, kviation ond Agriiullvrol Industries 
TEN PLANTS J Detroit ond Jockson, Michigon; McKeesport, Po.; Los Angeles, Calif.; Windsor, Onlorio, Conodo • Oovenporl, lows 
(French & Hechi form Implement and Wheel Olylsion| • Springfield, Ohio ISPECO Ayialion, Electronics and Mochine Tool Diyision] 
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XV-3 Converts 
In Ground Test 

Bell's XV.} rotor.tvpc conyeitiplanc has 
successfully eoniplctcd tie-down lest stand 
conversions from helicopter to fi?red-win| 
cunfigiiTution and back aguin ii)) through the 
iiiasimom rpni, range. Sequence photo- 
graphs beginning at top left show a tvpical 
test nin. Other component testing and 
hmding.geitr drop tests have been performed 
since the Annv convertiplane completed its 
helicojiter flight test last summer (AW Aug. 
29. p. 12) at Bell Aircraft Cnrp.'s Texas 
Division in Fort Worth. 
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REEVES COMMAND GUIDANCE SYSTEMS 

REEVES INSTRUMENT CORPORATION 
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First U.S. Bi-Directional System 
Will Begin Operation in November 


By Glenn Garrison 

New York-'llic nation's first bi- 
directional instrument runwa\ is 
scheduled to be in operation at New 
York International Airport by tire end 
of November, areording to the Civil 
Aeronautics Administration. 

installation of an Instrument Land- 
ing System at the northeast end of 
Idlcwild’s Runway -1-22 will begin in 
early summer, and a sc-cond approach 
liglit system subsequently will be added 
to the ILS. 

Equipping both ends of the nmway 
with ILS will improve the airport's 
IKR landing capacity and. by reducing 
the need for circling approaches, should 
also ease the airport noise problem. 
In 195S. bi-directional instrumentation 
for Idlewild's instrument runway would 
have allowed an estimated l.sSO land- 
ings that uere not made possible bv 
the single ILS. 

Altliough New York International 
will be the first to receive additional 
ILS. Newark Airport's installation will 
begin shortly afterwards if CAA budget 
plans permit. LaGuardia, third airport 
in the New York regional system, may 
have a bi-directional instrument run- 
wav evciituallv, but its prospects now 
seem obscure, (CAA officiallv will 
discuss only the Idlervild installation, 
tire only one mentioned in flic present 
budget.) 

Second ILS Criteria 

All three New York airports meet the 
criteria for second ILS consideration set 
by CAA Airway Planning Standard No. 
1. which requires "that the velocity and 
direction of low s'isihilih' winds are 
such that a second ILS would permit 
700 or more annual instrument ap- 

E roaches which otherwise could not 
avc been made." Among them, the 
New York airports could have accom- 
modated almost 5,000 additional IFR 
landings in 1955 by using bi-directional 
approaches, according to Port of New 
York .Authority estimates- 
The efforts to acquire second ILS 
installations in the New York complex 
began in 1951, after the CAA's First 
Region and the Port Authority com- 
pleted a joint study of air traffic flow 
through New York. Both agencies 
agreed that the installations were 
desirable. It was then up to the Port 
Authority, as operator of the airports, 
to prod the First Region to recom- 
mend the installations and to prv loose 
needed funds. 

From CAA's standpoint, there were 
other problems, too, tliat had to be 


soiled before bi-directional approaches 
tould be established. 

.At New York International, lor ex- 
ample. C.AA delayed action pending 
dci'clopments in a second instiumcnt 
ranwav project planned at that airport. 
CA-A wanted to wait and install the 
new ILS at the northeast end of the 
proposed runway, svliich will be parallel 
to and near the existing -1-22, 

•At the moment, however, since the 
second runway seems not to be an im- 
mediate prospect, the second ILS will 
be used fur existing Runway 22 and 
svill be moied over when the new 
runway is built. 

Reduced Minimuma 
Present landing minimums at Idle- 
wild are 200 feet and one-half mile for 
the southwest approach to 4-22. and 
400 feet and one mile for the north- 
east approach, using the "hack course" 
of tlic present ILS (which excludes 
the glide path and approach lights). 
W'ith the neiv ILS, minimums «-ill be 
200 feet and half a mile for cither 
approach. 

I'he Port Authority altcadi’ had ac- 
quired the necessary land for the new 
ILS installation. 

Uncertainty about au obstruction in 
the northeast approach to Runway 4- 
22 at Newark has been a "key ohsLiclc," 
in CAA's view, to recommending a 
second ILS at that airport. 

The 288-foot-high "Calco Stack” has 
obstructed the approach since 4-22 was 
opened in 1952, and its removal was 
delayed by long negotiations «nth the 
cobalt blue manuweturer using the 
site. Lowering the industrial smokestack 
would have created a healtli hazard, 
while leaving it up ptei'cnted even the 
use of circling approaches from the 
northeast at Newark- Hence, minimums 
are 200-one half at the southwest end. 
500-onc and a half from the northeast- 
Last week, however, workmen re- 
moved the first brick from the stack, 
and it should be down svithin the next 
two months, llic Port Authoriti', with 
anticipated federal aid, is paving S90,- 
000 for the removal job- 
Tliat problem sohed. CA-A's First 
Region has recommended the II5 in- 
stallation to \k'ashington. but tiiiHonal 
CAA won't say whether there is an 
item for it in the coming budget. 
LaGuardia Approach Problems 
Tlie LaGuardia insirument approach 
situation is knotti- The soutliwest. or 
instrumented, end of Ruiiwai- 4-22 (the 
instrument runways at all three air- 
ports are parallel to one other in the 
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The postwar era of progress from 
sonic to supersonic flight has 
produced almost daily changes in 
aircraft technology. The Air- 
borne products illustrated were 
all originated in that era — and 
are continuously being improved 
to keep abreast of these changes. 
Entirely new products arc con- 
stantly being developed, too. It 
none of these meets your re- 
quirements, we can design one 
that docs — and we want to. 
Write for our new Aviation Cat- 
alog today, 


ACCESSORIES CORPORATION 

HILLSIOE 5, NEW JERSEY 
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How to wring water out of thin air... 

Lab test proves water~separator’s effectiveness 
in air conditioning system 


In air conditioning an airplane cabin, com- 
pressed air is cooled by heat exchangers, then 
further cooled by a turbine. However, at low 
temperatures tbc vapor in the air condenses into 
water droplets. If uncontrolled, these would 
enter the cabin as fog; but the excess water is 
removed by a water-separator. 

The system is simple in principle but efficient 
in operation only when each component is a top 


performer, proved by exhaustive testing under 
flight conditions. And that is exactly what 
happens at AiResearch, where production is 
guided by the finest and most comprehensive 
test facilities of their kind in America. 

You can depend on the systems and com- 
ponents manufactured by .AiResearch. 

Qualified engineers in the fields listed below 
are needed now. Write for information. 



AiResearch Manufacturing Divisions 


Las Aagatts 4S. Cali/ornm • Phoenix. Ai 


nano/aclurers qf aircra/t S}sUms and eo 


interest of regional traffic flow) is ob- 
structed. and its mitiiniums are 400- 
tiirce quarters, onlv sliglitlv better tlian 
the 400-onc for the northeast gverwater 
approach. 

Installation of a northeast ILS at 
LaGiiardia would mean running the 
.system out into Rikers Island Cliannel, 
a pas.sagew.iy for a very fess ships each 
week but a hazard which would pre- 
clude lowering the ininimums to anv 
appreciable degree, even witli an ILS 
in operation. 'I'lie channel would base 
to be relocated if a full-length approach 
light svstem were installed out from 
the runway. 

More Landings 

Actualh'. second ILS aside, the Port 
Authoritv- wants CAA to begin im- 
mediate installation of l.OOO feet of 
approach lights-as far out as can be 
gone without hitting the channel— to 
improve the operating conditions along 
this approach (AW Dec. 12, p. S?'- 
Biit CAA won’t a|jprO'C this sub- 
standard (by ?00 feet) installation. 

As for the second ILS, the CAA 
wants a firm solution to tlic cliannel 
problem (relocation or otherwisel from 
the Port .\uthoritv' before any furtlicr 
action is considered. 

It seems quite possible, therefore, 
lliat two of the airports will be making 
use of bi-directional instmment ap- 
proaeli .ssstems within the next bvo 
years but that tlic third airport will do 
without for quite a wliilc. 

If all three airports arc equipped 
with them bv- 1965, tlic new ILS’s will 
allow an estimated 6,000 landings dur- 
ing that year that othenvise wouldn’t 
be made. 

U.S. Civil Aircraft 
Near 58.000 Mark 

Washington— Tlic number of active 
civil aircraft in the United States now 
totals 57.9)9, according to the Civil 
Aeronautics Administration. 

CAA has prepared a new- publication. 
"Active U.S. Civil Aircraft by State 
and County." which shows the states 
with the most airplanes arc California, 
6.511; Texas, 4,487; Illinois, 3,487; 
Now York, 2,926; and Ohio, 2.836. For 
the coiintiv- as a whole, there is an 
average of one plane to cverv- 2,601 |5cr- 

Thc ratio of pianos to population is 
greatest in tlic six moiintain statc.s- 
Nevada. Montana, Wyoming. Idaho, 
Arizona and New Mexico— and in the 
fnvir plains states. South Dakota. Nortli 
Dakota, Nebraska and Kansas. Gr.mt 
County, Ncb„ lias the distinction of 
liaving more planes in relation to popu- 
lation than any otlicr counts- in the 
U.S. llicrc arc 29 aircraft and 1.057 
l>eoplc, or nnc plane to ci'cry 36 per- 


PIONEERING is our business 


FUEL FLOWMETER SYSTEMS 


Monccr- 




. . . first choice for reciprocating, 
turbo-prop and jet engine aircraft 



Tlic prcfcrcnrc for Bendix Fuel 
Flow Transmitters and Indicators 
is another indication of how Bendix 
pioneering lias led to better aircraft 
products. 

For full details, write pioneer- 
cexthai. Divi.siox. bendix avi.vtion 





COBPORATrOS, DAVENPORT. IOWA. 

. . . Also vour Bendix source for 
.\irspce<l Imlicators. Turn and Bank 
Indicators. Ratc-of-Climb Indica- 
tors. Accelerometers, Machmeters 
and a complete lineof Oxygen Regu- 
lators and Liquid Oxygen Systems. 


ind SaMcK 

. 4Jnd 5>re«l, New York 17. N.Y. 


jf^neer- 
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This is the newest Honeywell fuel gage. 
Completely transistorized, it’s smaller, more 
reliable, and as light as 0.8 pound per system. 
And like Honeywell’s pioneer electron- 
tube gage, it’s so accurate it measures any 
fuel load to within two-tenths of one percent. 
Honeywell’s fuel measurement systems 
are specified for more than 120 
different models of aircraft. 
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Here’s how DYNAT reduces over-all development schedule 



INew servo motor operating on B-47 




SHELTERS • VANS • TRAILERS 


for Navigation and Communications Systems 


Craig designs and builds a wide 
varieiy of mobile and transponable 
housing uniis for world-wide use — 
compicie wiih power gcneraiors, 
healing, lighting and air eondilion- 
ing ^ — Craig assumes responsibiiiiy 

ironic cquipmcnis in the units — 
and delivers a complete integrated 

Typieal units and systems 
engineered wholly or in part 
by Craig: 


• Radio Set AN/TRN-G (TACAN - Gioand 
Station) 

• Dl'ecUon Finder Set Ah /TRO-9 

• Radio Receiving Set AN /TRR-I 

• Radio Direction Finder AN /CRD-S 

• Radio Transmitting Set AN/TRT-3 

• Air Traffic Control Central AN/MRN-14 
(XW-1) 

• Radar Set AN /FPN-15 

• Radio Set AN /TRC-32 

• Air Traffic Control Central AN/MRN-iZ 



Transit and Carrying Cases 

(or such equioment as • Transmitters • 
Receivers • Transceivers • Comouters • 
Gyros • Periscopes ■ Recorders • Control- 
lers • NIagnelions • Direction Finders • 
Cameras • Guided Missiles • Aircraft 
Assemblies • Spare Parts — Meet Govern- 
ment specifications including Mll-T-4734, 
MII-C-4IS0, MIL-T-94S, MIL-C-SS84, 
MIL-P-U6 
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Certificates of 
Necessity 


Washington — Kelsev-I laves \\'licc] 
Company of Jackson, iSiich., has been 
awarded a S750.000 certificate of neces- 
sity with 40% allowed for rapid ta\ 
amortization, bv the Office of Defense 
-Mobilization, ‘The facility is for the 
manufacture of aircraft engine parts. 
Other recent certificates arc; 



Temco Receives More 
Elcclra Subcontracts 

Additional Locfclieed Elcctra turbo- 
prop transport subcontracts covering 
development and productirm of wing 
tips and leading edges lias been anarded 
Temco Aircraft Coqr., Dallas. Tex,, b;- 
llic transport's nianufactiiter, Lockheed 
previously gate 'I'cinco responsibility for 
engineering and making Elcctra ailer- 
ons, aileron tabs, and wing flaps. 



FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


EACH SWITCH HAS "OFF " FOSITIDN PLUS Nil 


SPECIAL SWITCHES 

No. 37S6C2, Four “4 Point and OFF" the 
nvitehea combined in one 3' case. 

No. 9SS, Single Pole, Four Point Inttrum 
in ly." round case. 

No. 44S4, SU Pole, Double-throw In- 
bushing. 

DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 
SERVICE. 



THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 
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“For Want 
of a 


For want of a nail the shoe is lost, 
for want of a shoe the horse is lost, 
for want of a horse the rider is lost. 

George Herbert’s statement applies to electronics 
today as it did to riders three centuries ago. Tlie 
point may be illustrated by considering a vital 
electronic unit made up of thousands of com- 
ponents. If the least of these components fails, 
the whole unit may fail — and with it a strategic 
military mission. 

The problem of reliability is becoming increasingly 
important as the science of electronics advances 
“Black boxes" are hard pressed to perform more 
complicated tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 
extremes of an order hitherto unknown, every 



resistor, capacitor and relay must perform reliably. 
Each "nail’’ is critical. 

Thai is whv RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
everv component in an electronic unit. This pro- 
gram never ceases. It follows through from de.sign 
to field evaluation. Everything learned is immedi- 
ately applied tocurrent development and production. 

In seeking a degree of electronic perfection never 
before attained, RC.A joins hands with others in 
this field. This matter of relinhUity is an industry 
challenge to he met by ingenuity, brain power 
and engineering knowledge wherever it is found. 



DEFENSE ELECTRONIC PRODUCTS 

RADIO CORPORATION of AMERICA 


CAMDEN, NJ. 


MANAGEMENT 


Sperry Sharpens New Executive Tool 


By Henry Lefcr 

Great Neck, N. Y.-Spcr:>- Gvto- 
scope Co. is devising a new neapou 
to throw into tlie contimiiiig struggle 
to reduce the cost of arms and giv e the 
Govemnrent more for its defense dol- 
lar. 

Current plans for the weapon—thc 
application of data-processing tech- 
niques to the problems of top operating 
nianagenicnt— include setting up a SV'S- 
tcin of more-scientific inventorv’ con- 
trol based on the latest "operations 
research" or other mathematical man- 
agement formulas. 

Operations research, a fairly new 
and fast-expanding field, hopes to find 
the solution to highiv-complex man- 
agement operational problems flirougli 
tlie use of tools such as statistical and 
probability techniques, mathematical 
analogies representing physical situa- 
tions or application of servo theorv and 
the feed-back concept. 

Industrv’, however, could never have 
considered the wide use of these tools 
before the development of the liigli- 
speed computers whicli make it possi- 
ble now to solve in days or hours com- 
plexities that would have required vears 
or months bv old mathematical meth- 

Feed-Bock Concept 

The feed-back concept is basic to 
servo theor)'— a system puts out infor- 
mation that, fed back into the svstem, 
automatically controls future opseration 
to achieve a fixed objective, 

Sperry’s experience in the creation 
of feed-back systems has made the 
company especially aw-.ire that tlic value 
of guidance data ground out bv these 
systems is no better than the factors 
and programming cranked in. As with 
high-speed “electronic brains" and 
coinpnters, the results inav be useless 
if the input data is incorrect or incom- 

So, as the first step before instituting 
the new data processing technique, the 
company saw the need for sharpening 
up the ability of its operating managers 
to correctly evaluate the cost factors 
affecting imentorv decisions. 'ITiis 
ti|>cning phase took tlie form of a five- 
day seminar for Sperrv dir-isional 
managers on applying tlic principles 
and formulas of operations rescarcli to 
imentory control. 

The seminar was conducted by Prof. 
Louis I. De Rose, training and manage- 


ment consultant, and head of tlic De- 
partment of Management at Fordham 
University. 

Top-Level Approach 

The top-lcvc! approach makes the 
program unique. Sperry believes, in tliat 
it introduces the control factor of man- 
agerial judgment as a first step before 
tlic selection and programming of suit- 
able data, and that it attempts to applv 
tlicse new formulas from the top down 
instead of the bottom up. as in tlic nor- 
mal computer solution of inventorv 
problems. De Rose, who lias conducted 
training courses for tlic Aircraft Indus- 
tries Assn, and a number of leading avia- 
tion companies, believes tliat the Sperrv 
sc-minar marks the first time in aviation 
industry that this approach has been 
used on such a high management lei el. 

Reports from the line executives, 
outlining suggested techniques for more 
effective handling of inventorv, are now 
being analyzed. Many of the reports 
call for the use of computer formulas, 
with appropriate modifications to fit the 
variables of military production, as an 
aid to decision making. 

Why Inventory Control 

Sperry chose to kick off the program 
with inventory control for several 
re.isons; 

• Far-reaching effects. It presents 
across-the-board ramifications, affecting 
engineering, production, cost control, 
purchasing, accounting, field service, ad- 


niiiiistratiuii, planning, sales and other 

• Economy. The effect of economies 
introduced at the inventory level is am- 
plified by the time it readies the otiicr 
end of the pipeline. One dollar saved 
here is equivalent to ID dollars in addi- 
tional sales, the division managers were 
told- Tims, Sperry sees its multi-mil- 
lioii-dollar imentory as a promising 
source of important benefits both for 
the company and its chief customer, the 
Government. 

• Flexible mobility. Gen. Edwin \V. 
Rawlings, cliicf of the Ait Materiel 
Command, has said: "Logistics is the 
muscle of striking power, as strategv is 
the brain." Inventory control. De Rose 
points out. is one of the nerves tun- 
ning through the logistics muscle. It 
licips to give an organization— militarv 
or industrial-flexible mobilitv, which is 
more important in the air-atomic age 
than the mere stockpiling of weapons 
and supporting equipment, according to 
Gen. R.iw!ings- 

Generol and Specific 

In the seminar sessions, De Rose 
sliovvcd how Sperry’s inventorv control 
problem could be broken down into 
separate wotkabie parts, with cost fac- 
tors appropriately weighed. Then, at 
a final session the managers picked up 
De Rose's theoretical outline and sug- 
gested modifications to make it fit the 
company's specific problems. 

Inventory. De Rose pointed out, is 
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CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT LICENSED 
UNDER BASIC PATENTS OF R. C. DEHMEL & CURTISS-WRIGHT. 
CANADIAN LICENSEE: CANADIAN AVIATION ELECTRONICS LTD., 
MONTREAL. BRITISH LICENSEE: REDIFON LIMITED, LONDON. 



and KC.97G SIBAIOrREIGHTERS 









For safety and cost reduction 
in commercial and military 
aircraft operation 



Electronic Simulators, built by Curtiss-Wright, save 





Only UNITED AIR LINES offers 
Reserved Air Freight space on aW equipment 



For extra convenience and dependability, United 
Air Lines can guarantee you space for your shipments 
tliroiigh its Reserved Air Freight plan. And only United 
makes this availalsle on all equipment— over its own 
routes and world wide as well. 

Reserved Air Freight space is just one of die reasons 
why so man)' businesses in practically every field are 
turning to United Air Lines Air Freight. Another is 
United’s route, which links the East, the Midwc.st, all 
the Pacific Coast and Hawaii— a total of 82 markets. 


And at every point along its Main Line Airway, United 
can furnish fast, convenient connections to speed your 
shipments throughout the nation and the world. 

Whatever you sliip, wherever you ship it, call on 
United Air Lines for the utmost in air freight conven- 
ience, dependability and economy. 
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rj«' matcri.il. nork in pruccs'.. ciinipu- 
iicnt or finished puts and finished prod- 
■ nets, held in stniiigc awaiting use or 
salt, ur in the process of boiiig manu- 
factured. 

Its control rtc|uires the cstablisliincnt 
and maintenanee of a store of material 
and parts capiblc nf assuring manufac- 
ture according to a prrxlucticm )ilan 
based oil sales requirements, and at the 
lowest possible ultimate cost. 

Tims inveuton- control involves the 
determination of imentoiy qnautit; 
shmdaids. cstablisbment of an adequate 
control system, clieckiug of physical 
c|iiautitics against records, rctluciug of 
svastc through salsage operations, and 
the handling of stores effieiently. In- 

regard' to their value in dollars, their 
iivige and their exposure to such risks 
as nnler cancellation and engineering 
change. 

Conflicting Considerations 

In order to arrive at the lowest niti- 
shier; 

• Cost of obtaining imohetl in order- 
ing and replacing prodnetiem and pnr- 

• Cost of maintaining, reflecting the 
establishment, cansing ansi protecting 
of the imentors. 

• Cost of being out of stock, reflecting 
the price, direct and indirect, manage- 
ment must pay for not having stock 
W'licii rec|iiirctl. 

These factors gcneialb conflict. Tor 
example, if the compniy estimates that 
it will need 1,000 units of a speeifie 
item for inventory purposes during the 
year, the minininm unit cost of obtain- 
ing this tjuaiitit) results when the 
entire aiimial requirement is ordered 
at one time. I'lirtlicrniore. the coin- 
panv is sure it will liai e the item wlicn 

maintaining custs-moiiey tied iq> in 
stock, space tied up in warcliousing. 
possible taxes, losses due to obsoles- 
cence and engineering cliaiigcs. Thus, 
the co.sts of maintaining tlic stuck go 



THCSl RADAR COAIFONCHTS fabricated by Lavelle help make 

I advanced concepts in the use of e/eeJroru'cs a working reality. Lock- 

heed's un ique picket plane is such — a complete airborne radar search 
and contra/ center for both offensive and defensive operations. Images 
fed by the "piggy-back" radar to t/ie control center radarscope give 
altitudes of all aircraft within radar range. 

Radar Reflector and Reflector Support for the plane's complex 
height finding system were designed and produced by Lavelle in 
close cooperation with Philco Corporation. Like the intricate Radar 
Console housing, also made by Lavelle for Philco, they are typical 
i of the precision components fabricated by Lavelle for leading elec- ^ 

I Ironies, jet engine, and aircraft manufacturers. 

I A new brochure describes Lavelle' s specialised fabricating facilities. 

I Write for a copy without obligation. 


I LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 


AVIATION WECK, 




MIDGET 


POWERFUL 


RAYTHEON Silicon Power Rectifier 

Typical of Raytheon’s new approach to old problems is this revo- 
lutionary Silicon Power Rectifier. It is superior to ordinary i-ectifiers 


• Extremely smell, rufgtj, reliablt 
•Wiser temyeietuie ran{e 
(-55‘ te +178’ CJ 

•Hitli«r roltege ratitii QOO lells peak) 


•Hi{lier cuneat ralioi <1S amperes) 
•Neilliible reltaee Srep 
•Efficiencies over 89% 

Mependiei en circuit useA 


This Raytheon '‘first”— with major applications in military .aircraft, 
guided missiles and in many othei' areas requiring DC power— is 
further evidence of Raytheon's "Excellence in Electronics.” 


RAYTHEON MANUFACTURING COMPANY 



WALTHAM Sa, MASSi 


ii|i as the qiiiintih' ordered each time 
goes up. 

A simple fonmila defining the "eco- 
noniic.il oteler quantiti," which has 
arisen mit of industrs experience nitii 
this prolsleni. is one of the tools mail- 
able for dealing with inventory, Dc 
Rose said. Once top nninagcinent has 
propeth- sveighted the terms of this 
fonnula, loner echclon.s liaie a sim- 
ple guide svhich enables tiicni to make 
imentory decisions without constantly 
taking up management's time on the.se 
prohleins. The fiininila; 

E()Q = 



In order to use the formula properly, 
management must first factor into the 
terms its o«ii experience. 


Reducing the Inventory 

Dc Rose suggested that trying to 
maintain imentors at high levels to 
minimise the cost of being out of 
stock creates a pyramiding proposition 
—an excess of raw material at tlic first 
stage, to an excess of detail parts, to 
an excess of subassemblies, and so 
on, with each stage compounding the 
excess of ptesious stages, lie sug- 
gested that management instead might 
give itself time protection hy allow- 
ing longer lead times for high-cost in- 
icntorv items: on iinptcdictablc qnaii- 
titi- items, management might protect 
itself by setting up a schedule pcniiit- 
ting incremental production abme es- 
timated absolute requirements. 

Management may be cansing a high 
ins'cntory of slmv-mnsing sales nr prod- 
uct stock as "insurance" against sud- 
den demand. Analysis of the stock 
may shosv the possibility of moving the 
imentory back to an earlier stage of 
assembly. Dc Rose said. sfoekpiUng 
siih-parts common to various iircKhicts 
rather than items closer to the fiiiislicd 
stage, riiis would prmidc a bank de- 
posit to draw against at lower cost 
than a similar resersc at a more nd- 
srmeed stage. 

Another major contributor to high 
inventon- costs is lack of adequate 
stiiiidardi/aition, Dc Rose said. This 
problem can be atfcickcd profitabis 
from the bottom up, starting with the 
simplest nuts and bolts, by reducing 
the number of tspes, imentory tcquirc- 
incnts can be cut correspondingly. 
Managers' Viewpoint 

A mote careful wcigliinz of engineer- 
ing changes, balancing tTic economic 
cost against the expected performance 
iinproi'cments, would cut dosvn cm in- 
sentory problems hy reducing the 
amount of stock that is made ob- 
solescent by these changes, Dc Rose 

In tlic give-and-take of fiic discus- 


sions foUosvitig Dc Rose’s prcsciila- 
tioii. the division managers gciici.ilK 
felt the imciitoiy control prolikm 
fell into these coinpartmcnts: 

• Studs the inventory sitnatiem to get 
exact ciala on what is done and what 
needs to be done, and attempts to 
leconcile opirosiiig view]>oints. 

• Inform top management uf the ]>rob- 
Icmx and difficulties at the working 
Icx'cl. and present suggestions for their 
solution. 

• Get frnm top maiiagenieiit working 
guides and authorization to implement 
tlio solution. 

• Set ii|) procedures and an organiza- 
tion. either part-time or full-time, with 
le.spoiisibility for day-to-day adniiiiis- 
tnitioii of the problcm. 

• Imptoi’c communications and prevent 
"frecze-up" of channels between de- 
parhneuts- 

• Sell program to lower echelons. 

The reports from the indii idiail 
managers, after aillatimi b\ \. |. Ruther- 
ford’s office, will be circulated for com- 
ment before final implementation, Dc 
Rose said. 

Industry Interest 

llic recently completed seminar is 
De Rose’s second such project for 
Sperrs-. ,A previous training course nus 
held for losvcr-echelcm pcrMinnel. 
Other De Rose clients in the asiation 
industry' include Hamilton Standard 
Division of United .Airenift Corp.. 
Bendix .Asiation Corp.. Curtiss-Wriglit, 
Westinghouse. Ccncral Electric and 

Starting in 195^. De Rose conducted 
a course on aircraft buying for tlic .Ain 
craft Industries A.ssn. In tlircc-wcck 
sessions extending os’cr a |K'rind of two 
years, classes were held for .i total of 
more than ^00 prrsciirenient and ma- 
terials execntiscs and .s|}ccialists from 
file Air Force. Bureau of .Aernnauties 
and the aircraft industry. 

De Rose is also a member of tlic 
American .Arbitrntinn .Assn, and is per- 
manent arbitrator in sescral lahor-man- 
agement crmtraels. Ilis offices arc in 
Nesv A'ork. 

University Offers Summer 
Course ill Air Safely 

lais .Angeics-'I'lic flight s.ifcty pro- 
gram offered niilitars |>ilots at tlic Uni- 
versity nf Southeni California lias 
proven so suetessfiil tliat a .short sum- 
mer course is being made available to 
aiintion personnel. 

Hie course is scliediiicd for Juiv 2s 
to .Aiig. 7. 195(S.aiid will deal with tech- 
niques of investigating civilian and mili- 
tary aircraft accidents to determine 
cause factors, according to Dr. Louis 
Kaplan. Coordinator of Might Safeti’ 
Training at USC. Preparation of acci- 
dent reports also will l« included. 
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Japan Assembles T-33, Enters Jet Age 


By Dim Ktirzmun 

Tokyo— Japan siiccessfuJIy tested its 
first postwar domestically assembled jet 
aircraft in inid-Januars'. ushering in a 
nesv era in Japanese as iatiou. 

'Il.c plane was the first of ISO T-5?s 
scheduled for assembly and eventual 
manufacture, in japan by June 1958 
for use by the growing Japanese Air De- 
fense Force. 

Pioneering this comeback of Japan’.s 
aircraft industrs' is the Kawasaki Aircraft 
Co., which is putting together the T-ss 
airframes with technical aid from Lock- 
heed Aircraft. 

According to Lockheed technicians, 
tlic Japanese firm is doing a reniarkalrlc 
job. lltc 500 Kawasaki employes work- 
ing on the project are registering an 
805? Icaniing curve. 

Only 4,800 manhours were required 
to assemble the first T-53— l,20u less 
than the original estimate. And the 
qu.ility of their work w-js reflected in 
tJic flight tests, which rcwealcd onlv 
set;- minor flaws in the finished product, 
although Kawasaki had been able to do 


little pre-flight ground testing because 
of the lack of equipment. 

"Once these Japanese learn what to 
do. they do it as well or better than 
most ,\nierican tcchinciiins," Locklieed's 
tcdiiiical superintendent. Michael 
Cteamcr. told .\vi.siion Ws.kk. 

the fact that flic Japanese tend to obey 
their superiors blindly. Unlike U. S. 
workers. the\- seldom question orders 
given them, cion if thev know these 
orders may be faulty. Thus, the U. S. 
engineers at Kawasaki say. thci must be 
doubly careful to give instructions 
100% correct all the time. 

To Build ISO T-33s 

Kawasaki is to turn nut 100 planes 
by /line 1957, 'I'he total cost of about 
S18-6 million for this first segment of 
the program will be diiided between 
the 0. S. and Japanese governments, the 
fonner providing around S11.4 milUoii, 
or 70%, and tlie latter, 57. 2 million, 
or 30%. 

Tile U. S- share will coier technical 
aid, licensing expenses and a)! costs in 


cnniiection with flic production and 
liandJiiig of parts until thci are loaded 
on Ja|xinese ships at tlic port of Los 

Japm will pay all siilisequeiit costs, 
iiiehiding ocean transportation, assem- 
bh’ and fligiit testing, 

A second agreement, soon to be con- 
cluded, proi'ides that Kawasaki will pro- 
duce another 80 aircraft from July 1957 
to Jimc 1958. The percentages each 
countri' will pay will probabli be re- 
itrscd under this accord. For as native 
capacity to manufacture parts increnses. 

cordingly. 

Kawasaki’s T-35 production schedule 
for 1956 calls for: one each in Januan'. 
Fcbtuari' and March; hvo each in April 
and May; three each in June and July: 
file cacli in .August, Scptcmlx;r and Oc- 
tober; six in Novemtier; eight in Dc- 
a'mber. The scliedule for 1957; eight 
in Jannan-; lOcach in Februari, Marcli. 
April, May and Jiine. 

'I’htce of those scheduled for comple- 
tion in June J957, liowcict, mai be 
carried oi-cr to the second progtam start- 
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Convair*' RB-36 


Martin B*57 


Douglas Rfi*66 


AMERICA'S TOP BOMBERS RELY ON 
OPT LANDING GEARS 


iplece product! 




Boeing B-52 


Boeing B-47 


United 

specifies Skydrol 
for entire 
new jet fleet 


In one of the brgcst commercial 
jot onlcrs ever placed with one 
manufacturer, United Air Lines 
recently purchased thirty Doug- 
las DC-8a for delivery starting in 
1959. To help assure maximum 
oixirating safety and eifieieney 
for these jets, Uniteil specified a 
fire-resistant Skydr<il fluid far the 
hydraulic syalem (Skydrol 500). 
Tlic same advantages that make 
Skydrol the preferred fire-resist- 
ant synthetic hjairaulic fluid in 
piston engine aircraft, also make 


it superior for use in jets. Skydrol 
is the only fire-reaialarU fluid 
U|>provcd by the C. .A. A. — 
oiitLists, otUperforma petroleum 
fluids. .. providing higher lu- 
bricity for longer hydraulic com- 

tt'hutcvcr your needs in hydrau- 
lic fluiils, there’s a Skydroi to do 
the job beat. Tor more facts, 
write: Organic Chemicals Divi- 
sion, MONSANTO CULMICAL 
COMPANY, Box 478-J-9, 
St. Louis, Missouri. 



ing in fuly, due to budgetary con- 
siderations. 

Kawasaki's Role To Grow 

The U. S. is sending the first 20 air- 
craft in knoekdouii form, the initial 
two rciidy for final assembly and the 
rest in progressi\’cly detailed parts. Ten 
sets of complete!)' detailed parts will 
follow, all to be assembled with tools 
nianufaclured entirely in japan. 

B) the thirty-first aircraft, the fabrica- 
tion of part.s from fapane.se raw ma- 
terials « ill begin and 50% of the plane 
will be made up of sucli items. Kawa- 
saki will also, from then on, assume 
complete respoiisibilit',- for turning out 
the plane, including procurement of 
r.iu' materials and parts, tooling, fabrica- 
tion. and actual assembly. By the for- 
tieth 1-55, the company will be manu- 
ficturiiig as mucli of tlic aircraft as 
I.ocklieed docs at its own plants. "Ihc 
[ictecntagc of parts made in fapan will 
increase to 70 by flic seventieftr plane 
and possibly to 80 or 90 by the hun- 
dredth. 

]5\ the stTCnticth aircraft, it is calcu- 
lated that Japan will furnish such air- 
plane parts and c()nipment as electrical 
touph'iig.s, exciters, dynamotors, invert- 
ers. debvdrators, hvdraulic vahes, cylin- 
ders, fuel ceils ami jiumps. It will also 
produce man)' of the screws, bolts, iiuls, 
washers, ))iiis. clips, clamps, terminals 
and lic-.irings that arc needed. By the 
liundredtii |)lane Japan is expected also 

tots, box controls, actuators, rekys, start- 
ers. light assemblies and blo'vets. 

'Ihc natinn may c'cntually supply 
100% of tlic fuel cells, fuel pumps and 
light assemblic.s required. But the U. S- 
will furnish part of most other items 
listed ahose. especialls tliose of small 
saluc. tliroughout the program, tlimigh 
in gtadualh decreasing percentages. 
U. S. will .supply all tailpipes, ducts and 
scoops, as they could not be manufac- 
tured economically in Japan- 

Sharing the Know-How 

Under its technical aid agreement 
with Lockheed, Kasvasaki is learning 
nwirnfaeturing know-how and metliods 
and obtaining engineering data, airplane 
and tool designs and master tooling. 
The U. S- nill ])ay about S500.000 for 
this assistance, plus more than SI rnil- 
lion in maintenance costs incurred by 
Lockheed's 57 technicians now advising 

It will provide an additional 5600.- 
000 for 50 more technicians due to join 
the Lockheed mission in the second 
year of the program. 

‘I'he Lockheed team includes a gen- 
eral manager, secretary, production su- 
perintendent. technical superintendent, 
pilot and fliglit operations expert and 
general engineering expert. Other Lock- 
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M ore working space and greatly increased 
production facilities will permit Resisto- 
flex to meet the overwhelming demand for 
Fluorofiex»-T hose. 

Fluoroflex-T hose and assemblies, approved 
by tkc Senitcea and 
CAA, are being 
specified for more 
and more engines, 
airframes and mis- 
siles. This newplant, 
now ready, will pro- 



duce ever increasing iiuantitics of this finest 
of aircraft hoses— f/ic original Teflon hone. 

Proved quality, proved service life— that’s 
I''!uoroltex-T hose. Send for Bulletin FH-2. 

Rcsistoflex also produces Teflon Military 
Standard spiral back-up rings and Kel-F® 
electrical .sleeving for aircraft use. 
RKSISTOFLEX CORPORATION, Roselaiid, 
Now Jersey; Western Plant: Burbank, Calif. 


20th year of service to industry 


i s±o-pl ex: 




Dependable performance is a quarter-century tradition at Motorola— 
the world's largest exclusive manufacturer of electronic equipment. 
Under subcontract to Convair, Motorola enginetrid for reliability, and 
is now producing the guidance equipment for the Navy’s new 
all-weather anti-aircraft missile, the "Terrier”. 

Positions open to qnalifgd Engineers and Physicists 


MOTOROLA 
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ced specialists are fisc in training and 
adiniiiistr.itioii. scs'cii in uiatcrial. ciglit 
in production, eight in tool iiuinubc- 
turing. six in plant engineering, scscii in 
niHiuifacturing and industrial engineer- 
ing. and 10 in qualify engineering, 
Ihcse men arc guiding a Kawasaki 
working force of about 500, uliieh will 
grow to 2,000 by the end of 195(i. The 
Americans do riot issue ad\ice fa the 
workers directly, Kach norks through a 
Japanese counterpart who directs the 
work as he learns wliat to do. 

Other Licensees in Program 
Lockheed is prosiding Knwnsaki-in 
addition to technical aid-witb many 
fuselage iwrts from its own manufactur- 
ing plant and obtaining other equip- 
ment from subcontractors in the U.S. 
It is also arranging licensing contracts 
between .^^lerieim inamifaeturcts of 
parts and Japanese firms. 

Up to now. liendix Intetuational 
has hcensed: 'I'okyo Kciki Seizo.slio Co. 
to produce turn and bank indicators, 
accelerometers, electrical .starters ,md 
engine boost controls; llaknslihi 
Kiectric Works, aiitiisyn transmitters 
and indicators, niagncsyn transmitters 
and indicators, and instruments using 
this equipment, iiiclndine fuel flow 
meter components; Shiiiko Kiectric Co., 
reserse current relays, \-oitage regulators 
;iiul control panels; Kayaba Kogvo 
K.K., main sshccis. nose wheels, brakes, 
hydraulic raises and controls; Yokogawa 
Kiectric Works, jet turbine ignition, 
magnetos, reciprocating engines, mag- 


neto sliielcling and harnesses, and igni- 
tion im.ils/ers. 

C.innon Kiectric Co, has licensed 
Ja|)aii Aviation Islcclronics to iiiann. 
facture Cannuii plugs. An agreement 
betssecn the 11. h'. Goodrich Co. and 
Y okohama Rubber Co. for the produc- 
tion of fuel cells is now pending. Other 
accords are also being negotiated at 
present. 

flowevcr. diffieiilties in concluding 
main- of the anticipated contracts nun 
considcrablv slow down plans for a 
gradual switch to Japanese-made parts. 
New Production Facilities 

So far. assembb' has been done imdcr 
makeshift conditions in old inadequate 
biiiklings at Kawasaki’s Gifu plant. But 
the compam Is nosv spending S4.1 mil- 
lion on ncss' prodnctinii facilities that 
will be ready for use bs' next .-\|)ril. 
Aboiif S50.000 is being spent for land, 
$951,000 for buildings (including new 
structures, reconstruction, expan.sion, 
and removal), $1,508,000 for ma- 
chiner-, SI. 400.000 for jigs and tools, 
and S409.000 for other items. In addi- 
tion. nperation ensts will rim to S2 
nullion. 

•An assenibh' phmt with :i floor space 
of 178,000 sq- ft- is almost completed 
and quarters for I.nckhccd engineers- 
28 fnrnislied cottages-have already 
been huill- Nine nid buildings, until 
now used for airframe nvcriiatiling. 
lightplanc production and assembly of 
the first T-35s. ate being fitted out 
for parts inamifacturc. Ihcir floor space 


Here’s why the 

Seo*^ 

OXYGEN 

CONSOIE 

is standard 
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Aero Commander 680 



•pC COMPLETE. Fixed oxygen sys- 
tem supplies os many as five 
persons — more with dual mani- 
fold plugs. 

if SIMPLE TO USE. Set at cruis- 
ing altitude and plug in masks. 
Eoch outlet is an ON-OFF valve. 
if LIGHT WEIGHT AND COM- 
PACT. Measures 7'h" x 8" x 1V5". 
Weighs only three pounds. Fits 
anywhere in the cabin of the air- 
plane. Does not require valuable 
instrument panel space, 






KC-135 Section by Rail 


One of the kirgcst fuselage sections oei to be moved bi rail airivcd recently at Boeing 
.Virplaiie Co.'s Renton. M’asli., plant after a cantioiis, iiinc-dav jnmnev from San Diego 
where it w-as inaiuifaeturcd by R;an .VcRmnulical Co. under a Boeing subeontract. 1'lie 
section will become part ot the first production model of the KC.135 jet broker being 
built foi US.\F. 
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TORRINGTON 

NB SERIES NEEDLE BEARINGS 
For Aircraft Applications 



Torrington NB Series Needle Bearings employ the 
same needle roller principle as the famous DC Type 
Bearing. 

They are available In the five types illustrated, 
all being of nonseparable construction and designed 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 

Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 

Torrington NB Series Needle Bearings have been 
used extensively in the aircraft industry and for 
ordnance work where their extremely high static 
capadty and anti-friction characteristics enable them 
to withstand heavy impact loads. 

Designs can be modified to meet industrial appli- 
cations involving rotating motion. 

Type NBC— oscillating motion only. Designed specifically (or 
applications in which the OD is supported by a bousing 
and the washers are backed up by clamping surfaces. 
Types NBE and NBK — oscillating motion only, Self-aligning. 
Designed for applications where it is difficult to obtain 
alignment during assembly or where deflections make a 
self-aligning bearing desirable. 

Typ«s NBF and NBL— heavy rolling loads. Designed for use as 
rollers under heavy loads at slow speeds. 

See evr new Needle Bearing Catalog in the 195$ Sweet's 
Product Design File — or write direct for CataTog No. 55. 

THE TORRINGTON COMPANY 

Torrington, Conn. South Bend 21, Ind. 

DialHet offm and iisMbaiors fn principal 
cities of Uniled SUUei and Canada 



TORRINGTON BEARINGS 

Needle • Spherical Roller ■ Tapered Roller 
Cylindrical Roller • Boll • Needle Rolleie 
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totals 215,000 sq. ft. Macliiiicry being 
installed, mosth Japaiicsc-niadc, in- 
cludes skin and spar milling inacinnes 
and stretch presses. 

To meet these oqjciiscs, K.masaki 
will use S1.4 million iif its own capital 
and hopes to nbtain S2.2 milliun in 
Mutual Seturity ,\dministratii)n funds 
and S5DO.OOO in long-term etedit bank 
loans. Citv bank loans Kill he solicited 
to meet operations cNpcnses. 

Reborn Industry 

The T-55 project K ill have sigiiific.int 
effect on kaKas^iki's eroKth. The off- 
spring of the pre-war fewasaki .Aircraft 
Industries Co., whos SO.OOO employes 
turned out militars' aircraft during the 
war, tile firm increased its capitalisation 
from S2.-t55.000 to S4,Sf.6,000 in 
November 1955. about a month after 
the T-55 program got nndcrKay. 

Kxchiding employes now working on 
this project. Kawasaki lias a labor mrce 
of more than 5.000 workers, divided 
hetween its Gifu and Kobe manufactur- 
ing disisions. 

In addition to nesv facilities being 
atlde-d for the T-55 program. Gifu has 
a land area of 956,000 sq. ft., a floor 
space of 475,000 sq. ft., and niachinctv 
units mimhcring 1,104. Kawasaki has 
produced here the k,M--I (one in 19551 
and K.AI.-II liaison planes, as well as 
target aircraft, for the Japanese air 
force, .and tlic K.A'I -I trainer for cis ilian 
asiation schools- Also, airframes for the 
U.S. and Japanese air forces arc mcr- 
hauled here (167 in 19551- In addition, 
KaK-asaki manufactures about 700 bus 
bodies yciirly at Cifii, 

Hie Kobe site has a land area of 
956.000 sq. ft., building floor space 
of 149.000 sq. ft., and inachincn' total- 
ing 5,000 units. Kawasaki-Kobc turns 
out the Bell 47 helicopter fS in 1954. 
14 in 1955, 24 in 19561, Japan's onlv 
facilities for the complete- merhaul df 
jet engines (453 in 1955) are also lo- 
cated at Kobe. 

Os'cr S2 million was spent in 1954- 
55 installing the'se facilities. The com- 
pany also manufactures 240-hp. air- 
craft engines here, as well as textile 
machines, precision gears, safets ap- 
paratus and small cngincs. 

The Profit Picture 

'ITie T-55 program will ga-atlv en- 
hance the company's activitics-aml 
financial standing. It.s annual profit 
from the program is likclv to be from 
5tol05-. 

Under the U.S.-Ja|Kmcsc agreement, 
the price of the T-55 airframe, based 
on tlic average of the first 100 |3lancs, 
lia.s been pegged tcntativelv at S172,- 
000. Of tfiis ammnit. S94.000 will he 
borne bs- the U.S. 

Tlius, the actual purchasing price to 
be paid by Japan's Defense .Agency 
would be S78.000. Kawasaki, however, 
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wants to raise the price to about 594,- 
000, but will probably settle for about 
585.000. 

In any case, tlic important effect of 
tlie T-33 pro[ect on Kawasaki's fin,incial 
position is reflected in the following 
projection: 

l''rom April 1953-March 1956 sales 
of S7.6 million and profits of 5168,000. 
the companv expects to climb to sales 
of $14.7 million and profits of a little 
o\’cr 51 million in the year April 1936- 
March 1957. I'or the half-year, April- 
September 1957, the company expects 
sales of $8.6 million and a profit of 
close to $700,000. 

Not calculated in these figures is the 
business Kawasaki will do if ses’er.il 
prospcctisc jet equipment manufactur- 
ing projects get imdctway as planned. 
Under a S20-million program now be- 
ing considered bv Washington, Kawa- 
salci, with technical assistance from the 
Allison Dir ision of General Motors 
supplied through Lockheed, would 
manufacture 350 J33 jet cnginc-s over 
a five-year period starting next Septem- 
lx;r. (Tshikawajima Heavy Industries 
would produce J47 jet engines with 
General Electric Co.'s technical aid 
in a S30-million fivc-vear venture be- 
ginning in .\pnl 1958.1 

Moreoser. Kawasaki, together with 
three other fapatrcsc aircraft companies, 
is now designing an iutennediate jet 
trainer for the fapanc.sc Air Defense 
Force. If its model is selected for manu- 
facture— a decision is slated to be 
reached this spring-it will obtain siz- 
able orders for the J.\DF. Preliminary 
wind tunnel tests hare already been 

Finallv, Kawasaki and Lockheed are 
alrcadv thinking of producing F-104 
fighter-bombers in Japan when the de- 
mand for T-33s starts to taper off, 
probably in 1958. 


PRODUCTION BRIEFING 


airplane BOEING 707 
engine P & W A J-57 


► Contract for S3. 5 million has been 
awarded Beech Aircraft Corp., Wichita, 
hv Lockheed Aircraft Corp. for T2V 
Nasy jet trainer wings. 'ITic supple- 
mental order will extend Beech pro- 
duction trr October 1957. 
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GENERAL LABORATORY ASSOCIATES. INC. 

Norwich ( nl n 1 New York 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


WeST COAST SAieS i SCRVICC, 3903 Warner Blyd., Byrbwk, CaliK 3 


► Pilot plant heat treating and labom- 
torv facilities have been established by 
Metallurgical Consultants, Inc., 4935 
E. Slauson Ave., Mavwood, Calif. New 
facilities opened by the firm, organized 
two and a half years ago, cover over 
5.000 .sq. ft. 

► Microfilmed active records systems 
will be handled by a new service depart- 
ment of h'ihnsort Division, Dexter 
Folder Co., Pearl River, N. Y. 
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Crosley 

brings America 
down to earth — 
safeiy 


The isolation of the skies can be a lovely or a terrifying 
thing. But today’s aircraft, even when stonn-tossed 
and weatherbound cut off from all visual contact 
with the earth — can find their way certainly and safely 
to a happy landing through Instixtment Landing Systems. 
Ninety per cent of Instniment Landing Receivers in 
use today are built by Ci-osley. Through the advanced 
developments of Crosley scientists and engineers in 
the fields of miniaturization and unitization, ILS Receivers 
have become compact and light enough for even the 
smallest single-engine aiiplane. 

As new electronic concepts emerge from Crosley 
science and are turned into precision-built realities by 
vast Avco production facilities, the skies become more 
hospitable.. .America’s safe and successful flight 
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Equipment Dearth Slows British Researeh 


By Sir Roy Fc.Kk'ii 

I'liniiiig now to ;i number of tccli- 
iiiciil iinittcts wliicli lia\o lietd back 
llic production of the new family of 
post-war Britisli aircraft- These I con- 
sider III tlic final analysis ninst. to a 
coiisidcrubtc degree, be laid at the door 
of the chief eiigiiieers and senior execu- 
tives of industry. 

Seeing that the aircraft industry is 
mainly geared to, and dependent upon, 
a Covcminent department and is the 
coniitry's asiation war potential, this 
necessitates that first consideration must 
be given to Govemment requirements, 
from both national and financial stand- 

I would lute hoped, however, tliat .1 
closet understanding between the tech- 
nical sides of indnstrt and the Cnvern- 
incut would liave pn.TCiited that un- 
doubted vacillation and unrcalisfic 
policy that has existed in several ditec- 

Bceaiisc of changing political condi- 
tions and situations at home and 
abroad, there is always the risk of can- 
celled or tcdiiecd conttacts. This has 
resulted in nearly every firm accepting 
all the work thev can get. regardless of 
their capacitv to tackle it efficiently 
and in a rc-a.sonablc time. This un- 
realistic and rather amateurish approach 
of seizing upon cvctv order possible, has 
lestiltcd ill most firms in the country 
that have any design team at all being 
ho|jclcss!y overloaded. 

Design Frustration 

This is all made mote difficult be- 
cause aircraft design is so much more 
complicated than 10-15 years ago and 
covers a far wider field of intricate elec- 
trical and mechanical cxjuipincnt re- 
quiring first class engineering and en- 
tailing overall a total design ca|ucitv of 
anytliing from 10-20 times the man 
hours of an aircraft of the last W'ar. 

'I'liis in turn has resulted in a few 
cases in a natural but dcpionihle state 
of frustration in tlic design team, bom 
of despair of ever being able to get 
on top of an iinpo.ssible mountain of 
work, which tends to leave a design as 
it is, rather than grapple with a prob- 
lem only partially solvexl, and leads 
to a feeling tliat somcliovv or otiicr the 
prototype will he got rielit and in due 
course production will ffow, 

I would date the shirt of many of 
these troubles to a Government de- 
cision not to allow inamicd supersonic 
investigation. In consequence we arc at 
Ica.st a generation bcliiiid the .\mericans 


in figliters, and more tlian that in the 
basic knowledge needed to produce 
Mach 2 iiiaeliiiies. 

Ccthiinly 10 years were lost when 
it was decided, earlv after the caid of 
the W'ar, to start high s|>ecd research by 
dropping models from .Mosquitos, 
vvhicli was fortunately later abandoned 
])V that far-seeing iiiaii, the late Mr, 
\Valtcr Perring. 

I'Ivcn allowing for the lavish way in 
whicli America tackles all design engi- 
neering problems and vvitli the usual 
>;1 ratio iu tlic mimctieal strength of 
tlicir aircraft tcclmic'al staffs as com- 
p.trcd witli ours, she still has an ad- 
vantage of about 2:1 over us. h'lit cx- 
ainplc, for 1.000 British designers, 
draughtsmen technicians and test staffs, 
the .\mcriean ininiimiin requirements 
would be 5,000; but their tliorougliness 
and insistence in tackling every phase 
of design, aerodynamics, structures, high 
and low teniperatnres, electronics and 
armament research, etc., will double 
this figure to 6,000. 

'Penny Numbers' 

One of the nii.stakcs made since the 
W'ar, but already appreciated by the 
Germans in the last 5\'ar, was the 
‘ ijcimy nunibers” ordered off any pro- 
totype. This lias been fully ventilated 
alrciidv in Parliament and to some ex- 
tent remedied, but it .should have been 
a|iprcciatcd bv our tccimicnl people 
and insisted upon long ago. and it 
docs not help our enrrent types just 
arriving, for these can onlv now be 
built when production starts. 

I would hope that tlie recent prac- 
tice of setting up outside design finns, 
which has sprung up owing to such 
difficulties, is onlv a passing phase .iiid 
an example of tlie desperate straits in 
which tlic industry lias found itself. 
My persona] experience lia.s always been 
tliat one can not get the personal 
touch or enthusiasm in this way and 
that design, dcvclopiiiciit and produc- 
tion in the early stages is the key to 
efficiency and is largely a matter of 
inventive thmiglit and effort of a united 


Computer-Technique Lag 

British design executives, dcspcratclv 
overloaded for several years, did not 
in the main avail themselves as earlv. 
or liad not the time to investigate, the 
very real advantages of coniputcr tech- 
nique as compared witli tlicir opposite 
numbers in U, S. In the States, this 
most important aid to the design and 
cvalviatioii dc'|xirhncnts has long |xisscd 


tlic novelty shigc and has now become 
a valu.ibic day-to-day tool in the hands 
of the aviation eiighiecrs- llie field is 
vvideniiig dailv at an astounding pace, 
and vvitlimit tills equipment a designer 
would be almost as hemmed in as 
would lie tlie ease if he vvexc deprived 
of some proven niadiiiiing principle. 

Introduced originally to relieve jires- 
siirc of work in the stress depiirtinciit. 
it has been found of imnieiisc value in 
manv other spheres. 

W'itli mir shortage of technical staff 
it is a (larticuljrly appropriate item for 
full introduction ’into the British indus- 
Itv, and it is hoped that Cranficld Col- 
lege of Aeronautics will be able to spe- 
cialize on suitablv trained staff for this 
work. 

Aircraft Moterials 

Up to tlie beginning of tlic second 
W'orld War, Britain «'as leading on air- 
craft materials by a considerable mar- 
gin. I regret to say I do not think this 
is the case today. 

I am not referring so nnich to ti- 
tanium alloys, although in spite of 
Britain liaving what I understand to 
he the best production techiiiciiie tor 
this material, we arc well Whiiid 
U. S. ill the use of tliis metal. 

1 am ratlier referring to our general 
approach and leidcrsliip in aircraft ma- 
terials generally. 

I do not consider this country has 
kept pace on inaterLils since the W'ar 
witli the available improvements in 
technique. In the whole material field, 
where is there a Brcarly, Hatfield, Swin- 
don, Jiilicn or Devereux? 
Collaboration Need 

I am hopeful that Craiifield may l>c 
able to plav a greater [lart on materials 
in the not too distant future. 

1 feel the technical side of the air- 
frame industry, suddenly immersed 
tlccplv in fatigue problems since the 
end of the War. niiglit have got out 
of tlicir difficulties faster if they had 
more closely collalioratcd with their cor- 
responding niimbcts in the engine in- 
dustry, who have had thi.s liogey with 
them for tlic last 50 years. It is pos- 
sible it is not yet ton late for a closer 
collalioratioii! 

After the W’ar. as a rcsidt of visiting 
tlic first one or two machine tool ex- 
hibitions, I felt this important British 
industry was really forging ahead, hut 
I regret to say that, as far as the air- 
craft industry is concerned, I am of 
tlie opinion it is now falling bchind- 

It causes concern to go round our 


AVIATION 


20 . 1956 


^endiy^acific 

OPENS ITS NEW 


ENGINEERING CENTER 





PATTERN FOR PROGRESS 


Tlie consolidation of all the engineering resources of 
Bendix-Pacific into one ultra-niotlem facility lias now be- 
come a reality at the now Pacific Division Engineering 
Center in North HolKwood. 


Bendix-Pacific is making certain that its traditional leader- 
ship will continue in the specialized electronic fields of 
radar, missile guidance, telemetering and sonar as well 
os in hydraulics and clcctro-niechanics. 

The new Center represents another important step in the 
integration of Pacific Division's engineering and develop- 
ment skills under the Weapons S>stem Concept. 




PACIFIC DIVISION 

~Btndiy Aviafion Cotfioration 


EAST COAST OTFICE: 47S Sth AVE., N.r. IT 'DAYTON, OHIO-12S7 AMERICAN SIDG., DAVTON i, OHIO • WASHINGTON, D.C.-SUITE SOS, 1701 “K" ST., N.W. 
CANADIAN DISIDIOUIORS: AVIATION ElECTRIC. ITO.. MONTREAL 9 'EXFORT DIVISION: BENOIX INTERNATIONAL, EOS E. ^7nd $T„ NEW YORK 17 


best engine and .lirfraine plants and 
ate so many new Cennan, Sviiss and 
.\iiicrican niacliinc tools- With the 
definite changes in type of inamifactnic 
that are coming along, this is likely to 
become still more emphasized. 

Ill spite of onr being supreme in the 
eas tntbinc field for the first fi\e years 
iiftcr the War, America has made great 
strides and is now fairly dose on out 
heels, and I attribute this almost en- 
tirely to the great benefit that has 
accriicd from adeqii.ite teseardi equip- 
ment lijscd oil wliat we saw in Gct- 
mam immediately after tlie War. 

V'acillation and cliJii|e of policy lias 
put back our having any full scale alti- 
tude engine test equipment. Thi.s is 
required not only for rescateli. but alsn 
for tarh- c.ilibration of new prototypes. 

'['he trcmcndou.s pull that the 
U, S, has over this countrs on ex- 
perimental and prototype engine test- 
ing is extremely serious. 'I’he advanfages 
that accrue to tlieir engine industry in 
li.iving the Unitary plan tumid at 
Clcselancl for testing the latest engines 
in the Mach No. r.mge of 2 to s.s 
nitlioiit ill any «ay interfering with 
research, is of enormous advantage. 

Our Goienimcnt is hickliiig this 
matter but in too dilatory a way. and 
it is anticipated that we may hare in 
four scars' time equipment coinpir- 
ahlo ssitli what tlie U. S. possesses 
todas. 

It is good to knosv that one British 
firm has hiktn on the rcs]jon.sibiUty of 
llicir osvn engine altitude tumid, and 
will be readv at least a cmi|>lc of scars 
Iwforc the nffieial equipment is readv. 
In the meantime, nthcr countries are 
planning esen more adsanced npiip- 


Wind-Tunnels: U.K. v. U.S. 

Similar remarks imist be applied to 
aircraft svind tunnel equipment; al- 
though ness- tunnels ,lrc planned by 
Ihe Gosernment. it is doubtful if fliev 
arc exte'iisise enough in tlie high M.idi 
No. range, and there is notliiug esen 
thought of corresponding to the tseo 
Unitary |)lan tunnels at laingles' and 
.Vines Laiboratorics in U. S. .V ssliich 
offer superb f.icililics for eonstructors 
to ohhiin comprehciisise measurements 
on large scale models ssithout in any 
way interfering svith basic reseirdi. 
Here again, it is difficult to put into 
ssotds shortly the advantages that ssill 
accrue oser the next fesv scars as a 
result of these N. ,V C. .V. tunnels, 

Clcscland and .-Vnies laiboratorics 
svere asailahie to the R. .Ve. S. (Rosal 
.Veronautical Socicts) ddeg.itcs’ ins|)ec- 
tlon last .summer. No account in 
these comments lias been taken of the 
ciiniprchcnsive facilities of tlie U. S. 

h', at Tennessee or the U. S. Naval 
facilities at West Trenton. 

In this cmmtry. ssc arc at present 



Opportunity for 
the holder of a 
production-item 
potentl 


A large monufoeturing 
plant equipped with 
precision machinery will 
finance and manufacture, 
on royally basis, patented 
production items, 

If you have such a patent, 
and ore interested, write: 

PATENT PRODUCTION DEPT. 
3300 W, TEMPIE STREET 
LOS ANGELES 26, CALIF. 


MINIATURE 
VISCOUS DAMPER 

FOR 

LOW-FRICTION DAMPING 
and VIBRATION CONTROL 



SMALL SIZE 
LIGHT WEIGHT 
MINIMUM FRICTION 
WIDE ADJUSTMENT 
HIGH PERFORMANCE 
UNIVERSAL MOUNTING 

J::>£rsco MFG. 

ridgeport Penna. 

A DIV. OF HAINES GAUGE CO. INC. 

Phone BRoodwoy 5-2328 
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Jnrwunces 

1 A NEW PROGRAM OF 


INDIVIDUAL 
PROFESSIONAL 
DEVELOPMENT 

for our Engineers 



Attention: Professional Personnel 
Industrial Relations Department • 16551 Saticoy SL, Van Nuys, Calif. 

THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 


>cr\' ctampctJ b\' i)iir iiiabilitj’ to irmkc 
tlic high (jii:ility supctsunic iiioclcli rc- 
qiiirctl for tliis advnnctd work, and tliii 
iigjiii ia a scrioii-'. “bottle neck." I'licse 
inodeb arc at prcbcnt taking the bc^t 
jxirt of a \c.it to make and little can be 
done on tlic nuiin design of certain 
aircraft until tlic tunnei results are 

It IS felt that some designers and a 
number of Gmemincnt officials arc not 
set realistic .iboiit these matters; and 
that snh rosa. in the Ixickgtoimd. there 
i^ tlie old boge) that has been be- 
devilling us for so long in this country, 
that we can get by without this class of 
equipincnt. 

'Badly Handled' 

It is tragic how kidly this whole 
(jnestion of engine and airframe tun- 
nels has hecn handled since the \L’ar. 
I'iistls. by infcttiiig that they were 
not necessary at all; and then when at 
last the facts hccamc apparent, hesita- 
tion cm the tight irolics to adopt and 
the steps that would have to be taken 
to meet am thing like the required for- 
ward programme, ^\'c arc a long way 
from being nut of the wood yet on 
these vital matters. 

It is tremendously inspiring to see 
tlic morale and keenness that can he 
engendered with facilities such as exist 
at Kdwards Bast. k\'ith modem super- 
sonit aircraft, which are just ariiimd 
the cnnier, it is quite wrong to ask test 
|vilots to do dcvclopniCTit of new pro- 
tot^cs on certain aerodromes at home. 

tlic attempts to nsc North .\frica 
have so far been an altogether inade- 
quate stop-gap, and the whole matter 
requires taekling on an entirely different 
anti more realistic basis. 

'Clumsy' Instruments 

Not all our test pilots base the tech- 
nical education and subsequent train- 
ing necessars to deal with present-day 
flight problems; .some of the- firms' per- 
fumianee departments ace inadequate- 
fur forinuliiting proper fliglit test pro- 
grannucs. and seeing these e-arried out. 
'loo mans aircraft have left the 6mis 
in recent years for Boscomljc Down, 
only to be found setioush wanting in 
their first flights by service pilots. 

Onr aircraft instruments are clumsy 
and hca\\ compared with those of the 
U. S. A. Admittedly, fliete is more 
L'|)portunity in a greater, home market 
in Anicrie-i with, of course, more com- 
petition; but our instrument makers 
appear too often to wait and take ex- 
cessive guidance from M. O. S. (Min- 
istrv of Snppiv) and R. E. (Royal 
-Aircraft Establishment. I'arnhorougli) 
instead of going ahead on tlicit own, 
and keeping in touch svitli Ainetieaii 
technique and development. 

I understand a eoinniittee lias been 
sitting for alioiit five years to decide 
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whether we should base a licavy mod- 
em press or not. an absolute necessity 
for the new integral sculpturing tech- 
nique. I believe the members of this 
committa- that haie been standing 
in tile- way wete the aircraft constrne- 
tors. wlio lia\c argued amongst theni- 
schfs as to whether this is llie tight 
way to make aircraft or not. 

Surely, here is a ease where sve just 
could not go wrong by going ahead on 
one long-term heavy press for a num- 
ber of requirements. whidi witiiont an\ 
possible doubt will be required. 1 
gather that at last the aircraft special- 
ists arc coming round to thinking they 
want a press, but it must not he more 
than 2s, 000 tons. 

'Irresolute' Approach 

Whv this figure nobodv knows! I 
.sliould say one of at least 40.000 tons 
w-as necessary, seeing tliat it takes sev- 
eral years to coii.striict, and in view of 
what I hiise seen in the States. 

This reactionary irresolute appro.ieli 
of our industry on this matter reminds 
me somewhat of the scicrc criticism 
sonic 20 years ago on onr pioneering 
work on forged cylinder heads and iii- 
legral milled finning on the score of 
extravagance, and the fact tliat in 
U. S. ah hciuls were cast. I'or vears 
forging has been iibligaton- on ‘large 
liigh efficiency piston engines, and in 
U. S. .A. today the most modem forg- 
ing and integral milling technique is 
imivetsiilly used on the engines of all 
long-range four-engine transports. 
Industry's Responsibility 

I feel that tlie R. Ac. S„ whicli is 
composed almost entirely of technolo- 
gists from indu.stry and the scientific 
htanehes of the Government, lias 
missed 11 great opportunity since the 
^\'ar in not giving their members bet- 
Itr leadership and guidance to prc|>are 
them for thi.s new family of aircraft. 
I betiese it was. and still is, the So- 
ciety's duty to take the Ic.id in con- 
nection with all matters relating to 
technical education and problems tc- 
kiting to technologists in aeronautics, 
imd to see how- with our limited num- 
bers, our forces can be marshalled and 
used in a better and more practical 

Turning now to the rcsponsibilih- 
of industry. I feel the S. B. A, C. fSii 
dety of British .Aircraft Constructors. 
Ltd.) has failed to appreciate fuiida- 
nicntalh- the great change that has 
come aiiout in aircraft technioue, and 
lhat whereas the Socicti- and all its 
officers ha\e applied themselves dili- 
gently to their tasks, it has fur the 
most part liccn along the line of the 
traditional pre-war mould rather than a 
new approach. By this I do not inc-aii 
"bigger and better" in the sense of 
expending large sums of monev, but 


lather an ap|)reciatioii of the profound 
changes that have come about, and the 
iic-cd for different tactics. 

(Jser this difficult post-war time I 
had hoped tliat tlie R. .Ac. S. and the 
S. B, .L. C. might iiave more closely 
loiiicd forces, and t was interested to 
see that in the excellent new I, .A. S. 
(Institute of The -Aeronautical Sciences, 
Inc.) block Ilf buildings at Los .Angeles 
the trade society had their own offices 
;md were daily in toucli with tlicir 
technical counterparts to a very marked 
degree. 

Broader Set-up 

Industry, of course, has its many 
difficulties and prublc-ms. and the 
S. B. A. C. in its W yc-ars or so of life 
has been efficiently organized as a 
successful trade body, but I think it 
has got to become a broader and more 
iiii|>ersonal set-up tlian it is at present 
if we are eser going to get the new type 
lit British aircraft phased, timewise and 
fcthnic-alh. to enable this country to 
bale a strong enough ait tlefciisc force 
and a reasonable snare of the world's 
aviation business. 

Pre-war. the industry was a mueli 
simpler structure, and b\ hook or bv 
nook it was i»ssible both to "take in 
cxich other's washing” and to have 
ciiougli work to keep nearly two dozen 
onlinary members going. I suggest that 
the greater cuniplexity of post-war air- 
craft technique may have outmoded 
this proecclurc altogether, and that one 
of the chief problems of the S. B. .A. C. 
is that while it is scniiig its members 


the way they think they ought to go. 
tills modus operand! docs not fill the 
hill today. 

rfhis 11 die third in a scries of four arti- 
cles ill whicii Aviation AX'eek is reprinting 
the siwech made liv Sir Rov I'eddcn hefore 
Brilain s fourth Coh/ercnce on Problems of 
Aircraft Production. Sir Roy h.i.v seri-ed on 
three octa.sions as president of the Aeronaiili- 
ea) Socicti and is a former aircraft adviser to 
the .Vorth Atlantic 'i'reafy Organization.) 

Forging Development Eastes 
Titanium Blade Problems 

.A new titanium forging process, said 
to make it possible to produce finished 
piccisiuii jet blades as cheaply as rough 
forgiiigs, has been developed by Cana- 
dian Steel Improvement. 

'I'he new technique is based on work 
done by a sister firm. CJrenda Engines 
Ltd., in developing a supc-rsoiiic succes- 
Mir to the cimi|Xiny's Orcnd.i turbojet 
eiigiite. CSI expects the new process to 
revolutionize pniduetion of the eoming 
generation of supersonic jet engines hv 
removing the barriers to economic use 
of titanium. 

Details arc guarded, but it is belicvcxl 
tliat tile new process overcomes the 
usual problems uf titanium production, 
sucli as chemical affiiiih for livdrcigen 
and oxygen, which cause the metal to 
become brittle and to scale, and often 
result in distortion during forging of 
thin sections. 

U. S, manufacturCTS have already 
ordered the new titanium turbine 
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Airlines adopt portable ANDREX X-ray for 
low-cost inspection without disassembly 



PAN-AMERICAN WORLD AIRWAYS 

8,429 ANDREX x-ray shots taken in 
5 month PAA prop inspection. Blades 
are x-rayed before going into service 
and at each 1400 hour and 2800 hour 
interval- PAA uses ANDREX x-ray 
extensively in engine and fuselage in- 
S]>eetion on both heavy structural steel 
and light metal members. 


DELTA-C&S AIR LINES. Wing stringer inspection lime cut to 3 hours 
for entire bottom wing structure from station 421 left to 421 right of DC-7. 
ANDREX x-ray is replacing visual inspection in general maintenance 
of entire Delta-C&S fleet. 1000 man-hours alone saved per year by not 
opening and closing wings, 

• Write for further information • 

ANDREX X-RAY 

PIONEERED, SOlO AND SERVICED BY 

HOLGER ANDREASEN, INC. 

703 MARKET. SAN FRANCISCO 3, CALIF. 


BRANIFF INTERNATIONAL AIRWAYS 


1 hour to inspect leading edge healer 
duct and attachment clamps and 
brackets in horizontal stabilizer on 
DC-0. No disassembly. Approximately 
3 feet inspected per each 1 minute ex- 
posure. Hidden defects or any serious 
corrosion caused by leaking gases can 
be detected at same lime. 


Conadton representatives: Non-Destructive Testing Corp., Ltd., 983 Boy, Toronto S, Conodo 



A3D SKYWARRIOR in |x>sition in niii-ii|> vleiid at Dmiglas-I'.l Scgiindn. Stand u mic nf a jioii built kv Kiltvll-Iaic^ . Ixrs .\ngcln. 
l-'iv'iit door on cadi nacvllc house (stmcturcs on v-acli side) conhiins a siewiug nindow and junt tor nsc ot hre cxtinguisliers. 


New Installation Silences A3D Run-Ups 




NACELLE HOUSE clruenp shows how fo:nii.rubbcr<-dgcd sliding 
doors make tight seal against engine pod pslini. blanketing noise 
of lO.IIOO.Ib.-thrust engines. Dorns arc operated piieumntiejily. 
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USAF Contracts 
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Electro-Snap Switches Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 

Just choose the Elecuo-Snap Basic Switch that meets j'Our elec- 
trical recjuiceraents, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination "won't fill 
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NEW SAGINAW b/b 
PROGRAM OF UNPAI 
REDUCTION AND REI 



GUIDED MISSILE 
ACTUATION ! 













Xiteflex 

flexible hose 




aviation hose requirements 




AVIONICS 



NEW LOW-COST tiistrti for J.VN tube shields, des-clopod bj Collins Radio (left) and b) the Nox-)' Electronics Labotiiloiy (ti|lil), reduce 
tempeiiituic by 50C7. 


New Shield Insert Reduces Tube Heat 


By- Philip J. Klass 

Tube failures in existing avionic 
cqiii|)mcnt can be rctluccd b\’ ,i simple 
nc'v des’ico now coming im tire market. 
The unit, a comigatcd iiietal liner that 
can be insetted quickly in a .standard 
niiniattire JAN (Joint Anny-Xavy tube 
shield, icduces tube operating tempera- 
trues by as much as 50'/) ). 


The new liners are going into much 
of the Xaw's existing electronic gear 
and may he made mandatory for all 
existing military equipment within six 

The liners arc presently available in 
two siinikir models; one deselopcd by 
the Nasy Elcctroni'.. Liboratory at 
S;m Diego, the other by Collins R;idio 
Co. 


The NML tspe insert is, or shortly 
will be, available from a number of 
com|)aiiies, including Atlas E-E Cor|>., 
Birteber Corp.. Cincli Manufacturing 
Co. and iiitcrnationil Electronic Re- 
search Corp. (lERC). 

Collins |)lans to market a complete 
J.\N-hpe shield equipped with inserts 
and, .'O far. lias not licensed any otlier 
firms to its design. 

Provides Conduction Poth 

comcntional JAN sJiieJd fnips a 
layer of insulating air betneen the 
tribe’s glass envelope and the shield 
and pros ides mi direct conduction patli 
lor getting rid of tube beat. M'licii the 
NEl. or Collins liner is inserted in the 
shield, it grips the tube, prmiding a 
direct conduction patli to the shield, 
and tlimugh the shield base to the 
chassis. 

llie most significant difference bc- 
tiveen the NEL and Collins designs is 
that the latter uses both an insert for 
the shield and another one for the 
shield base (see photo above). Collins 
tests iiidic;ite that the Irasc liner drops 
the tem|)emtiire of the lower portion 
of the tube glass ensclopc by S-10 de- 
grees Centigrade. 

■|1ie Collins shield insert is made of 
licat-trcatcd beryllium topper and silver, 
to preside both rcsiiencc and good con- 


BlQCk JAN 

Shiny Black Commercial with Colliris (l. E.R.C.) 
JAN Windowed (l.E.R.C.) Liners Type "B" 

*18111 
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ductivify. The NEL-tspc liners arc 
made of 0.005-in. brass shim stock, and 
are given a black cadium-platc finish. 

Better, But Not Beit 

NEL tests indicate that the nesv in- 
serts do not drop tube temperatures as 
much as the heat dissipating shield 
made by lERC I.AW Dec. H, 1955. 
p. 62). ’iliis unit, adopted by the USAE 
(Type B). is being considered for adop- 
tion as a MIL standard for use in ne«' 
eqiiipmtnt. 

The lERC Type B shield provides 
convection cooling in addition to a 
better conduction path from the shield 
to its base. However, it is not directly 
interchangeable with JAN sJiields on 
existing equipment, Ixcausc of its spe- 

NHL is therefore recomniciiding that 
all nCAV cquipnicnts under design should 
use the lllRC Tvpe B sliicid, Init tJiat 
a!) existing cquipnicu'.v non’ in sersice 
should be equipped witli the new liners. 

IKRC rc’ccntls brouglrt out a modi- 
fied veixiuii of this sliicld, callcxi Type 
which cun be used as a direct J.AN 
sliicld replacement, making it suitable 
fur retrofit. It is less efficient in heat 
dissipation than the original I'ypc B. 
Reliability Pay-OH 

Positive evidence that the new shield 
liner.s pay off in niuch-improved tube 
rcluibilily is cited by Collin.s’ II. M. 

• 90'“f’ increase in siits ival rate of Tvpe 
6005 tubes operated for 2,000 liours at 
room tcm))CTature ambient (25C), below 
their niaximuin plate dissipation rating. 
.’\ftcr 2,000 hours, only lO*)?- of the 
tubes equipped with comcntional 
shiny J.\N siiields had survived, «bcrc- 
as 905T of those equipped with a 
Collins shield and base liner were still 
operating satisfactorily. Maximmn hot 
spot temperature was reduced from 
500C to 200C. Passman reports. 

• lOOff. of Type 5654 tubes equipped 
with Collin.s iiners siinived 200 hours 
operation in the radio rack of a com- 
mercial airliner (in 50C ambient), 
whereas mils’ 94*/; of the same tubes 
without liners lasted llirougli the same 
200-hour rim. 

Test Results Differ Slightly 

.Nl’iL and Collins base mii extensive 
tests to check the effcctis c’ness of their 
lespectise shield liners against other 
shield configurations, .\ltliimgh both 
tests offer proof that the nesv liners 
ate cxtreinels’ effective, thes’ differ 
'lightly in the degree of iniprosemeiit 
indicated — probably the result of 
.'lightly different test set-ups and pro- 
ledurt’s. 

NHL tan tests on a mmibcr of dif- 
ferent miniature tube tv pcs, eomp.miig 
tiilsc hot-spot tenipraturcs with J.W, 
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OFFERS A 
COMPLETE LINE OF DC GENERATORS 




AIRCRAFT-ENGINE-DRIVEN DC GENERATORS 
FOR 30 VOLT SYSTEMS 


W ITH a full Unc-Ii|. of DC Gonerators, logelhcr 
«illi all ll.c |,rol(;clivc an.! mntrol .-qiii|m.cnt 
to go with them, Ilenilix Keil Hank ran siip|ily ihc 
mo« elTlrient ans^v•c.r to youc DC aja.cm nee.l*. 
\t li.-ll.er f.>r use on new or on existing aircraft, 
Beil Bank DC units arc designed for maximum 
rcliabilitv. miniii.uiti size and weiglit, and maxi- 
mum installation and servieins case. 1‘or eomi.lete 
information, write nEl) baxk nivistos, bendix 
AV tATlOX COKPOR.\TtON, EATONTOWN, S. J. 


PLUS THIS 
PROTECTIVE AND 
CONTROL EQUIPMENT 
FOR DC SYSTEMS 



THERMOCOUPLES wcic instniled at three 
locations on tube to check temperature. 


liner-equipped JAN, USAF Type B 
shields, and with no shield. 

Collins clieclccd a iaiger variety of 
shield cumbliiatious. induding: shinv 
JAN, black JAN with ventilation win- 
dows, shiny l.'W with Collins liner 
and base insert, black JAN 'vith shield 
liner only, black J-\N with shield liner 
and base insert and the two lERC 
shields. In its test results, Collins 
identifies the lERC (USAF) Type B 
shield as "Commercial Type B," and 
the more recent lERC JAN-rcplacement 
as “Comnicreial 'l\pe A.” 

NEL Test Results 

Tests at NEL revealed that whereas 
a conventional JAN shield alwas's raises 
tube hot-spot operating tempraturcs 
above that of a bare (shield-less) tube, 
the addition of an NEL liner drops the 
temperature appreciably below that of 
a bare bulb. 

In some instances, depending upon 
the tube type, its power dissipation and 
whether it normally operates at a vers' 
high temperature, the temperature re- 
duction achieved by the NflL liner ap- 
ptoaclicd tliat obtainable with the lERC 
Type B. In other cases, tire lERC 
Type B appeared to offer appreciable 
further reduction in tube teinperature. 

NEL tests on Type 5814A hibe 
operated with a plate dissipation of 
2.75 watts pet plate, in a surrounding 
ait temperature of 70C, had a maxi- 
mum hot-spot temperature rises of: 

• 1 50C rise with a JAN sliield. 

• 120C rise witii no shield. 

• 7fiC rise witli insert-equipped JAN 
shield. 

• 63C rise with IFIRC Type B shield. 

Tims by merely inserting the NEL 

liner tlie maximinh hot-spot temperature 
rise was slashed approximately 50%. 
The ads’antage of the lERC Type B is 



Long years of experience in the development 
and production of precision servo system components enables 
Kearfott to offer you the right component for every function in 
your servo system. Kearfott components ate available in a wide 
range of miniature and sub-miniature sizes, light weights and 
high accuracies. Many components are suitable for high tem- 
perature applications. Engineering data sheets fully describe 
the many Kearfott Components in production. 






KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
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OF GOOD DESIGN 

Choice of 

Contact Arrangements 
and Electrical Ratings 


These small, completely sealed, 
cylindrical switches provide unusual 
design flexibility 


For Switch Type (D) 



Here are four examplea of a family of 
MICRO SWITCH environment proof 
switches that provide unusual flexibil- 
ity for aircraft designers. 

With them micro switch introduces an 
entirely now concept in airborne 
switches. The switches are small, com- 
pletely sealed, cylindrically shaped and 
of high electrical capacity. They are 
ideal for uae on landing gears, flaps and 
other exposed locations. They are equal 

ity of application than switches several 
times their size and weight. 

The switches are sealed so that operat- 
ing chsracteristica are unaffected by 
changes in atmospheric pressure, humid- 
ity or temperature. The switching cham- 
ber within the housing is evacuated, 
then filled with dry inert gas and sealed. 
This prevents any effect of atmospheric 
changes euch aa "breathing” or collec- 
tion of moisture within the switch 
chamber. The actuator operates through 
a seal which keeps dust or moisture from 
entering. Plunger-type switches have 
an ice scraper ring. 

The switches are designed for bracket 
type, or through-hole mounting. Leads 
arc supplied, one for each terminal, the 
number depending on contact arrange- 


at a 90 degree angle from the base of the 
switch. They may be run in any direc- 

The switch type designated aa (a) has s 


For complete information on these new 
cylindrical switches, types of actuators 
available and circuitry developments, 
contact MICRO switch Engineering 
Service at your nearest branch office. 
Let them show you the complete line 
of environment proof, hermetically 


esfor 


CONrACr AARANGCMENT 

Two double-pole, 
double-throw circuits 

EEECTRICAl RATING at 28 volts 
CIn unsealed condition}* 
INRUSH 

NorroaUy-cloied, 30 amperes 


Visit Booths 356-3S8 

IRE SHOW 

Kingsbrldge Armory 
New York-Morch 19-22 


MICRO SWITCH 

A DIVISION OF MIKKEAPQLIS-HQNEVWfLL REGULATOR COMPANV 1 

leC<m>*>.tniiA.TewvoI7,Oiar>e • FREEPORT, ILLINOIS l““— I 



HOT-SPOT TEMPERATURE of iiiiniahiie tubes in Z3C ambient air can be detetmiued jppruvimately from this nomograph prepared 
by Collins Radio Co. Solid lines show Icinperalure for shiny I.\N shield enclosed htbes; dotted lines for J.\N shields equipped with 


more apparent in a tube such as the 
600? when it operates in a higher tem- 
perature ambient. For example, nlicn 
the (jOO; is operated in 120C ambient 
air, witli a plate dissipation of H.2 
watts. NHL tests revealed the following 
hot-spot temperatue rises; 

• 270C rise witli a JAN shield. 

• 185C with no shield. 

• 180C with insert-equipped sliicld 

• MOC with lERC shield. 

Collins Test Results 

111 otder to measure the effect of its 
shield base insert, Collins made tem- 
perature measurements at three points 
on the lube envelope. 

Thermocouples (No. -t gage copper- 
constantan) were emhedded in the en- 
velope at tlic top, middle and bottom 
jiortions of the glass surrounding tlic 
tube’s electrode section, Tlic eiglit 
different types of shield 3naii|cmcnts 
were then mounted on an aluminum 
cliassis, each separated by a A-in, 
phaiolic bafRe. lliis permitted natural 
convection cooling, but prevented ladia- 
tioii between adjacent tubes. 

A graph platting tube hot-spot tem- 
perature rise versus tube shield t\pc is 
showTi on p. 87 for the tvpe 12.AU7 
miniature tube type. Temperature rise 
is shown for the three locations along 
the glass envelope. This graph reveals 


llie maximum temperature rises to be 
as follows: 

• ISlC rise for sliinv J.AN shield. 

• 155C for black ■ “windowed" JAN 
shield. 

• 1 38C with no shield or shield base. 

• 125C with IKRC Type A (JAN re- 
placement). 

• 10-tC for shiny JAN with Collins 
shield liner and base insert. 

•99C for black J.AN with Collins 
shield liner onK. 

• 96C for black J.AN with Collins shield 
liner and base insert, 

• 92C for lERC Tvpe B (USAF 
Type B), 

\\’ifh a number of firms moving into 
the field of manufacturing NEL liners. 


Motor Cooling Too 

’I'hc corrugated brass liner material 
ii«d in the new bibc shield inserts is 
also oftracbvc for cooling small servo 
motors and other devices wliidi run hot. 

ping the conugated material around 
servo motors, thereby increasing the 
radiating snifaec hv 5017. according to 
A. Q. Mowatt of Atlas E-E Corp.. one 
of the firms now making tlie eortugaled 


the competitive situation is keen and 
the price picture is fluid. However, it 
is clear that the NTIL liner itself repre- 
sents a low-cost addition to anv avionics 
equipment. 

In a recent Nasw competition for 
procurement of several hundred thou- 
sand NEL shield liners, prices quoted 
ran from 1 i to 22i cents each, .Aviation 
\\'eek has learned. lERC savs its liners 
will sell for "under 10 cents each" in 
production quantities. Atlas E-E Corp. 
is quoting 25 cents each in lots of 100; 
5.6 cents each in quantities of 500,000- 
Ci'nch Manufacturing Co. reportedlv 
won the Navv competition with a price 
of 1} cents each. 

Collins Radio plans to sell a com- 
plete black JAN shield and base, both 
equipped with liners, for approximately 
50 to 60 cents, although firm prices arc 
not yet established, a spokesman tells 
Aviation Week. 

By way of comparison, the lERC 
Type B shield sells for around $1.50 
(including base) in quantities of more 
than 300, while its J.AN replacement 
Type .A sells for around 50 cents in 
quantities of 8,000 or mote. 

Note of Caution 

.Although the NEL liner can be used 
with existing shiny JAN shields, some 
observers question whethei the in- 
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ENGINEERS 
AND SCIENTISTS 



HELP US SOLVE TODAY’S 
MOST ADVANCED PROBLEMS 


Mere h tlie baric clialicnge a( Autonclicr : lo make mirrilc and aircraft 
clcclro-mccliaiiicaj ryricuis and couiponentr rmallcr and liglitcr-yel aide 
to (unction perfectly under blistering beat, “earllit|iiakc” shock and 

Altonftics — North American’s separate electro-mechanical division — 
currently has nearly lUO projects in startling new concepts of systems 
design ... principles of guidance and control — now under development 
and in production — that haven't yet been printed in Journals or texts. 
There arc iiiunv projects in guidance and control for North American's 
SM-frl Nnvaho Intcreonlinental Guided Missile, Projects in ingenious 
autopilots aud fire-control systems for torlav's anti tomorrow's ultrasonic 
manned aircraft. .4nd many other projects equally exciting and chalicng- 

The tools at yutir coinmuiid at Autouctics include the. most advanced 
research ami lest facilities . . . latest digital and analog eoiuputcrs. You’ll 
enjov the professional recognition of working in this advanced atmosphere 

It will pay you lo look iitto a career at AiiloDetics today. From every point 
of view, you'll rinil it the moat advniicvtl alnie of your art. 


Immediate openings for: 


Computer SperialUls 
Eleetro-.Meehuiiicul Designers 
Enxironmcniui Test Engineers 
Elect ronie Coiiipuncnl Evuliiulors 
IiistruiMcntatiun Engineers 
Fire Control Systems Engineers 
Flight Control Systems Engineci s 

oiienin^i for Drii/lsmeii 


Relay Specialists 
Computer Programmers 
Computer Application Engineers 
Automatic Controls Engineers 
Elcclronir Engineering Writers 
Inrriial IiisIrnmenI Development Engineers 
Preliminary Analysis aii<l Design Engineers 
and Technician, 



Autonetics" 


creased shield (empetature will cause its 
tube-restraining spring to lose resilience, 
making it less effective under .lirbomt 
shock and vibration. These obscri ers hc- 
Iie'’C that it niav bo better to tc|)lacc tlic 
JAN shields with a black beat dissi- 
pating shield (IFRC Type A or black 
J.AN with insert liner), to enable the 
.shield better to radiate its heat to the 
surrounding air. 

Collins’ Passman also notes that the 
addition of the insert may produce some 
slight circuit dc-tuniiig, because the 
shield is effcctisely brought closer to the 
tube elements, Howeser, once the cir- 
cuit is returned, it should he less 
affected l)v shield moscnieiif than with 
a standard JAN shield. Passman belies cs. 

■|'he patent situation in the field of 
heat-dissipating tube shields and inserts 
can best be described as "confused." 
lERC, a pioneer in the field for 
miniature tspc tubes, bclicses that its 
basic patent (now pending) covers the 
nesv NEL and CoUins-ty|« insert, be- 
can.se both employ a similar means of 
conducting heat from the tube to the 

The Government reportcdlv is filing 
for a patent on the NEL liner. Collins 
Radio sas's that it has been using corru- 
gated shield liners “on certain produc- 
tion equipments since 1952" and adds 
that it has filed for a jsatent. 

Addresses of announced producers of 
the new shield inserts include: Atlas E-F. 
Corp.. Bedford Airport, Bedford. Mass., 
Birtchcr Carp., 4571 Valley Blvd., Los 
Angeles ’2, Calif, Cinch Nlaniifactur- 
ing Co., 1026 S. Homan Ave„ Chicago 
24, III., Collins Radio Co„ Cedar 
Rapids. Iowa, and Internationa! Elec- 
tronics Research Corp., 177 West Mag- 
nolia Blvd., Burbank. Calif. 

I 'THTliW' ■ — ■> 

^ FILTER CENTER 

I ,00000/ ' - —I 

► Tacan Gets Reliability Trcatment- 
Nasy is subjecting its airborne Tacan 
rccciscrs to one of the most grueling 
scries of tests and reliability iinprose- 
ment programs cser attempted for avi- 
onics equipment- Modifications sug- 
gested by tlicsc tests luu-c so improved 
Tacan reliability that some observers 
believe the units may end up being 
among the most reliable equipments in 
the fleet. 

► Canada’s First VOR— First Canadian 
omnirange station has been put into 
operation at Dorval Airport, Montreal. 
The VOR, and others to follow, ate 
manufactured by Canadian Aviation 
Electronics. Ltd. 

► Portable T ransis tor 'I'estcr— W'i tli 
more transistors finding their wav into 
avionics equipment, field engineers will 


c ^ 

AERODYNAMIC I STS 

Now you can probe the future by helping to develop 
the most advanced types of piloted aircraft. Your re- 
ward in this challenging work ... a fascinating future 
with excellent salary. 

North American has positions available at all levels of 
responsibility in: (1) Aerodynamic Development (2) 
Aerodynamic Design (3) Dynamic Stability and Control 
(4) Aerodynamic Loads (5) Aeroelosfics (6) Wind Tunnel 
and Flight Test Analysis 

Advanced degrees or experience in these fields is de- 
siroble although not required 

If you con quolify, contact Les Stevenson, Engineering 
Personnel, Dept. 56, North American Aviation, Inc., Los 
Angeles 45, Calif. Phone: ORegon 8-3011, Extension 
2885. 

NORTH AMERICAN AVIATION, INC. 

V >1 


Now!... ike NEW 




ir Removed wilh enly a 35° turn 

A Weighs only .43 lbs. 

* Opens safely under pressure 

* Full 3-ineh opening 

* Lever oclion design 

The first lank filler cop lo successfully 
pass dll test requirements of MIL.C-7244B 
(ASG) applicable to fuel, oil, alcohokwater 
end hydraulic reservoirs. Write for 
dolo sheet on this nevr FC-3500 flush 
mounted cop, 


CABS SPECIAL PRODUCTS 

WINDSOR LOCKS CONN 
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How G.E/S 20-year antenna background can 
help make your radar system more effective 

6 examples show experience in all areas of land- and ship-based antenna work 


To E<ve you an outstanding source for reliable, precision 
radar antenna equipment. General Electric backs modem 
facilities with the know'how that comes from many years of 
research, engineering, and manufacturing experience. 

For example, early research in electronic location equipment 
at G.£. began in 1935 and engineering and manufacturing 
experience includes these six major areas: 

1 . Stabilized bases to compensate for ship pitch and roll 
were built in large quantity with Navy antennas in World 
War II. 

2. Small, portable systems for weather balloon tracking 
were developed and produced for the Array and Navy in 1948. 

3. Powerful heightfinding antenna, FPS-6XW1, de- 
veloped by G.E. for USAF in 1949, was an advancement 
in long-range detection. 

4. Giant shipboard search antenna, largest in use 
today, was G-E developed and produced for Navy early- 
warning ships. 

5. Long-range search antennas (FP3-7) were designed 
and built by G.E. using advanced construction techniques. 


6. One of the first combinalien antennas (allows both 
search and elevation detection), the Navy’s SPS-S was 
designed and produced to give a precise beam pattern. 

This extensive background enables clearer perception of 
special engineering and manufacturing problems. It is the 
element that helps give G-E precision antenna equipment the 
efficiency and reliability to help make your radar system 
more effective. For more information, contact your G-E 
Apparatus Sales Office or use coupon below. 
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Wanted: Flea-Power Communications 

The recent instance in which a Northeast Air Lines Convair lost all power 
shortly after takeoff in a blinrbiig sno» storm at Boston, depriving the pilot of any 
coinninnications, points up a need which a little avionics industry ingenuity could 

Ncnlv available high frequency transistors should make it possible tn bnild a 
tiny transistorized V'HF teceii’er. pctmancntly tuned to the emergency (121.5 me.) 
channel, and containing its own battery supply. Such a unit should not weigh 
more than a couple of pounds, and would take up little cockpit room. It could 
enable the pilot to obtain instructions from the ground, as well as establish his 
positinn from ground radar reports, 

At the penalty of only a few mote pounds, it should be ixjssibic to bnild a 
flea-power VIIF transmitter, also timed pcnnaiicntly to 121.5 and with its own 
batteries, to enable the pilot to moke occasional air-to-ground transmissions. 

iTic obvious hazard of an aircraft, uncertain of its position, without identifica- 
tion lights or communications, in a high density area could be at least partially 
cased with such an cine^ency V'HF equipment. 


wcicoine 3 new portable transistor 
tester developed by General Electric. 
The device, about the size of a pocket 
radio, checks all junction transistors for 
short circuits, opens, leakage and cur- 
rent gain. Tester, priced at S?9-95, is 
aiailable from GF's Electronics Diii- 
sion, Syracuse, N. Y. 

► ‘Hot’ Tubes— "Operation Teapot,’’ 
tlie nuclear tempest at Yucca flats, 
Kes'ada, caused no ill effects on General 


Electric receiving tubes recovered from 
the radioactive nibble, the company 
reports. GE does not say how close the 
tubes were to the blast. 

► Pyc in the Sky— Pyc Ltd., British avi- 

of its industrial television for aerial re- 
connaissance. with a TV camera and 
transmitter installed in a Bristol heli- 
copter and the picture displayed on tlic 
ground. Airborne equipment wciglicd 
iibmit 400 lb. 

► Navy Seeks Standardized Cooling— 
Naiy Bureau of Aeronautics has asked 
its airframe suppliers to come up with 
recommendations for cooling avionics 
modules, with the objective of adopting 
a "preferred design’’ for its future 
equipments. BuAer also hopes to sbind- 
ardizc on module sizes for its CNI 
(Cnnimunications-Navigation-Identifica- 
tion) pekages. 

► Airlines Eye New Radio Altimeters— 
Tlictc appears to be growing interest 
among tne airlines, particularly overseas 


carriers, for a irew improi’cd liigh- 
altitude radio altimeter for use in new 
jetliners. Present RCA .AVQ-9 radio 
altimeter reportedly is not adequate 
above 25,000 ft. One airline is seeking 
altimeter accurate to within 100 ft. at 
40,000, 


NEW AVIONIC 
PRODUCTS 


Semi-Conductors 

• High-frequency silicon diodes in sub- 
miniature glass ease, suitable for use 
as video detectors in 30 or 60 me. IF 
strips, exhibit fast switching character- 
istics. Units have low shunt capaci- 
tance, averaging O.S mmfd.. higli in- 
verse resistance and moderate forward 
conductance. Bulletin TE-1508A gives 
application data. Same manufacturer 


also reports it is now producing silicon 
power rectifiers with 500 and 600 volt 
peak inverse ratings, with forward cur- 
rent eapeities of -400 ma. at lOOC. 
Units occupy less than i cu. in. Bulletin 
TE-1335 gives application data. Trans- 
itron Electronic Cotp., Melrose 76, 


• Silicon NPN growns junction tran- 
sistors are now available in eight dif- 
ferent types in production quantities 
from a new supplier. Germanium 
Products Corp., a subsidiaev’ of Bogue 




General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviatinn 


ELECTRtCAL OUANTITIES 

WoM-Vor Me1«r» 
Linv T«*t Ssts 


NAVrSAriON 

Ranioli Compaii Tranunittera 


TEMPERATURE 

COMPONENTS 

Poiltion Elanants 
Spaed ElamenTs 

TRANSFORMERS FOR AIRCRAFT 

eomplala line of Ganerol Electric 

neoreil G-E Apporolui Solei Office 
or write Section 586-9, General Elec- 
tric Company, Schenecrody S, N, Y, 


GENERAL^ELECTRIC 
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Electric Mamifjctiiring Co. Tvpct 
available include; 2N1G0, a mcdiimi- 
gaiii unit for iiiiUtan use; 2N161. a 

S cneral purpose transistor; 2N162, for 
igli frcquciicr and high po'ver gain: 
and 2Xlt)5 for very high current gain 
applications. I'ou'r other models, 
similar to those described and with the 
same designation, except for an "A” 
fZNldO.A, cte.), arc designed to handle 
latger signals. Complete specs are 
available bv writing companv at 52 
(on-a Avc.. Paterson ?, N. J. 


• Semiconductor devices, including 
point contact transistors, junction 
transistors, power transistors, photo- 
transistors and silicon junction varistors. 

E 'jusly inannfactured by Western 
ric only for the Army Signal 




Corps, will now he available to other 
goveriiiiiciit agencies and gorcniment 
contractors. Data sheets ate available 
from Western Electric Co., Radio Dir'.. 
Electronics Products Dept., 120 Broad- 
war-. New York 5, N. Y. 


Components & Devices 

• Thermal time delay relay, called "Red 
Dot Setics,” comes in scaled container 
with octal tube base, in a varictr- of 
standard delay times from 2 to 180 
seconds. Standard heater soltagcs arc 
fi.5, 26.5. 115. and 250, a.c. or d.f. 
Units have SFST contacts, rated 5 amp. 
at 230 a.c., either norniallv open 

or closed. G. V. Controls Inc.. 2S 
Ilollnvood Plaza. East Orange, N. J. 

. • New S'l’A type tantalum capacitor 
cmplos's a solid clcctrolvte. eliminating 
leakage and corrosion problems, ncconf 
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ing to manufacturer. Unit can be 
[iperated at tcinpcraturcs of —TOC to 
85C and is particularly stable at low 
temperatures, 'lire unit is said to 
(/perate better tliaii conventional 
cicctnihtic capacitors at high frequen- 
citT. l-'anstecl Metallurgical Corp.. 
Reetilier-Capiicitor Div., North Chic- 
ago, 111, 

• Miniature linear )>ot, with single or 
dual ixitcntioinctcrs, comes in a }-in.- 
dia. case. Total travels up to 6 in. and 
resistances up to 60,000 ohms per inch 



-V16 



are asailabic. Each pot has dual wipers 
and resolution can be as loss- as 0.0008 
in. with single turn taps. Genera! 
Components Co., 801 Eighth St. S.E., 
Minneapolis 14, Minn. 

• Printed circuit receptacle, Model 
PCSC28, presides connections to 
printed circuit board witli 28 contacts. 
Center harrier provides extra strength 
and prevents waepage, manufacturer 
states. Double tow receptacle is avail- 
able to proside 56 connections. ,-\n- 
other model, PCB20. provides two sets 



be supplied in a variety of insulating 
materials. DeJur-.Anisco Corp.. Elec- 
tronic Sales Div„ 45-01 Nortliern 
Blvd., Long Island City I, N. Y. 

• P'iliii resistor for use in |>otciiti- 
onietcrs ptosidcs essentially infinite 

Derice has cxtremch- low friction, 
a temperature coefficient of 0.0005 
ppni./6, and comes in resistance values 
of several hundred ohms to scs'cral 

"'^losvc? rating is 1/5 to 2 watts, de- 
pending upon size. Grcenlcaf Miinufac- 
turing Co.. 7814 Maplcssood Industrial 
Court, St. Louis 17. Mo. 

• UnF-Tacan duplexet permits opera- 
tion of UIIF communications equip- 
ment and Tacaii recti\-er from a 
common broadband antenna, instc-ad of 
requiring separate antennas. Insertion 



loss is less than 0.5 db.. VSWR is 
less than 1.5:1, and isolation between 
channels is 60 db. or more. Unit can 
svithstand 2,000 watts peak. Micro- 
phase Corp., P.O. Box 11668, Green- 
wich, Conn, 

Instrumentation 

Multi-purpose pressure transducer 
contains both an absolute and a dif- 
ferential pressure tspc sensor, each with 
dual precision-pot (lutput signal sources. 
Ihiit reportedh' has high linearity, rcso- 



hystercsis. Fairchild Controls Corp.. 
Components Div.. 225 Park .Avc., 
Hicksville, N, V., or 6111 E. Washing- 
ton Blvd., Los Angeles 22, Calif, 



UNLIMilTED 


Design and research engineers' 
ultra-performance demands on ; 
stainless steel and alloy tubing 
require a "ceiling unlimited" 
on our ability to produce it 

tolerances. That means no limit 
to experience or equipment | 

capacity to fuse the characteristics , 
of these metals with cold 
drawing processes required to 

shaping by the new industrial 
age of supersonic flying, 
absolute automation, afomic 
power, advanced plastics, etc. 

SMALL DIAMETER STAINLESS | 
STEEL AND ALLOY TUBING I 
FOR TOP FLIGHT 
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protects electronic equipment 



at temperatures ranging 
from -130 to 500 F! 

Temperature extremes that melt organic rubbers 
or freeze them brittle have little or no effect on 
Sihsiic*, Dow Coming's silicone rubber. This 
thermal stability — combined with outstanding 
dielectric strength and superior resistance to 
ozone, corona and moisture — makes Silastic the 
idea! material to use for both physical and dielec- 
tric protection of eicctronic devices. 



Here are a few typical Silastic applications in 
modern electronic components; 

A. Insulation for cable and hookup wire. 

B. Bushing seals for capacitors. 

C. Encapsulating compound for vacuum tubes. 

D. Molded plugs for connectors, 

E. Encapsulating compound for transformers. 
Remember — if the performance or protection of 
your products could be improved by a rubbery 
material that stays rubbery and retains its shape 
and dielectric strength even after prolonged 
exposure to extreme temperatures — SPECIFY 
SILASTIC! 


Mail €oapon for latest information on SILASTIC 




DOW CORNING CORPORATION 

MIDLAND, MICHIGAN 





FOAM-PLASTIC foiling for trailing edge of 
ptupciler blade weighs and costs only half 
as much as cquis-aleiit metal fairing, accord- 
ing to developer. Curtlsa-M'right. 

Plastic Fairing Ups 
Prop Performance 

A new fojm-plastit propeller blade 
.'hank fairing wluch costs and weighs 
lialf of an cquisalciit sliect inchil mir- 
ing has been developed by Curtiss- 
Wright Corp.'s Propeller division. 

Flight tests indicate tliat the plastic 
trailing edge fairings boost Super Con- 
stellation cruising speeds by ? mpli. and 
give a better rate of climb. 

Fairings are made of a polyurethane 
foam plastic weighing about 20 Ib./eu. 
ft. I'bey can be installed in the field 
and do not requite that props be re- 
turned to the factory. 

The plastic can he tapered smoothh- 
into the blade, giving a clean acrodjk 
namic shape. It c-an be molded into 
compound curses and it is self-bonding 
to tlic mclai surface of a propeller 
shank. 



SHANK CROSS-SECTION shows close bond- 
ing of foamed plastic to metal. Rings not- 
nially used to anchor sh«t metal cuffs on 


KL.hf Rojal Dutch Airlines lias ac- 
cumulated 1.700 hours of flying time on 
the fairing installation on its entire 
fleet of Super Constellations. Other in- 
stallations under way or contemplated 
are by Seaboard Sr \Vestcm .Airlines on 
L-1049 Connies and Trans-Canada .Ait 
Lines an Super Connies. .Air France's 
1649 Super Constellations are expected 
to be equipped n ith plastic faired props. 

I'he .Air Force has ordered full plastic 
fairings for all C-124C Globemasters 
and is contemplating a retrofit program 
for all C-124.A aircraft, according to the 
manufacturer. .A prototype plastic fair- 
ing is being made for the turboprop- 
powered Douglas C-133 cargo plane. 

New Crafsh Fire Prexention 
System Passes First Tests 

Crash fire prevention system devel- 
oped for N.AC.A and tlic .Air Force by 
\Valtcr Kiddc & Co., Inc., has operated 
successfully in its initial test work on 
C-82 aircraft. N‘«t step «ill be a 
300-lir. flight lest program on t«o C- 
119Fs. 

Kiddc is also working with Trans- 
Canada Air Lines on a prototype fire cx- 
tinguisliing and crash fire prevention 
ssstem for the carrier's Viscounts- Cost 
of such a combination svstem is esti- 
mated to be about 50% higher than a 
fire extinguishing system. 
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ROHR has won fame for becom- 
ing the world’s largest producer 
of ready-to-install power packages 
for airplanes like the all-jet Boeing 
B-52, the Douglas DC-7 and other 
great military and commercial 
planes. 

But the whole ROHR story is in 
. ^ millions of parts, for in 

i ^ addition to power 
B - I packagesROHRbuilds 

^ . y over 30,000 other dif- 

w ferent parts for aircraft 
of all kinds. 


but that's only part of the Rohr Story 


ROHR 


WORLDS 


LARGEST 


POWER 


PACKAGES 


FOR AIRPLANES 


When you want aircraft parts better, 
faster, cheaper . . . call on ROHR 
and the ROHR engineering skill 
and production know-how gained 
from building thousands of power 
packages— and millions of other aircraft parts. 


CHUIA VISTA AND RIVESSIDE CALIFORNIA 


IDO 


SAFETY 


CAB Report on ISorthiceal DC-3 Accident 


Co-Pilot Shut Throttle on Gear-Up Order 


At 1817, ‘ )ulv 15. 1755, a N'oithMcst 
,\itlines DC-5, N' t5353, operated as Kliglit 
mo, was siibstanhally damaged when it col- 
lided with a powerline pole during an at- 
tempted go-around at Yakima .Airport, 
Yakima, \\'ashiii|lon. None of the 1 5 occu- 
pants was iitjurcd. 

The flight originated at Seattle, W'ash- 
mgton, destination Spokane, Ni'ashingtoii. 
nitli a scheduled stop at Yakima. Departure 
was from Scatrle-Tacoma .Airport at 1750 
on an IFR (Instrument Flight Rules) flight 
plan via Ciccii Airway 10 at 7,000 feel 
cruising altitude. The crew consisted of 
Captain Las'cm R. Tavlor, First Officer 
Homer H. Craven, |r., Stewardess Eleanur 
Elaine White; there were 12 passengers. 




company records 


top runway at the time of the landing. 
Runway 16 which was f.07C feet long, was 
in good condition, and relatively smooth. 


svas far enough north of the airport to per- 
mit proper ruiuray alignment. A number 
of persons obsersed the approach and touch- 

downi. 'ITic majoritv of these stated the ap- ,,, , , • , rtt . 

proach appeared to' be at a nornal altitude Hydroplaning Effect 
hut posihly faster than usual. lire captain, who had fluvsu the aircraft 

•All agreed that there was a considerable from Seattle, stated the tonehdoivn was at 

aimuint of ssater on the hard surfaced black- an indicated airspeed nf 70 knots on the 


uas 23.5-17 pounds and the load w , , 
erly distributed, Tire ntasiimim allovs-able 
gross weight is 25,200 pounds. 

-At 1738 the IFR flight plan was cancelled 
and refiled D\TR (Defense A'isiial ['liglif 
Rules) direct to A'akima. llie flight ssas 
advised at 181)5. in its first contact with the 
company radiu at Yakima, of some stonn 
activity smith of Yakima .Airport, Three 
minutes later a second advisory was received 
reporting hard rain on the airport and ssind 
fiom the south. Oser Ticlon. Washmfton, 
labont 20 miles north-northwest of Yakima) 
at 1807 the flight changed to the Yakima 
Control Tower Irequencv and received elc-ar* 
ance for an approach to runway 22, 

W'hen the aircraft was on base leg the 
tower advised that the wind was south 10 
knots. .Approach clearance to ruiiw-av 16 
was then requested and rcceiied and tlie 
aircraft alterH its flight path accocdinglv. 
One minute out on final approach ll8l7) 
the flight was advised of a 15-knot south 
wind and cleared to land. At this time the 
storm had passer! to the north of the air- 
port and the ceiling and visibility were well 
above VFR minimums. 

The aircraft touched down in the first 
quartet of the wet runway, rolled nearly 
i-000 feet, and started a goaroiind. Fioin 
a low altitude it settled to the ground just 
heyond the end of the runssay, rolled a 
short distance and again bc-camc airborne. 
A very short distance beyond this point the 
right wing struck a powerline pole tearing 
nit a portion of the wTiig. 

The aircraft conlinncS to fly, |iist abnse 


south edge of the pasture. It landed a few 
feet past the tree and rolled .several hundred 
feet to a stop. All passengers left the air- 
craft promptly by the stair type cabin dooi 
and were then guided to a safe distance b\ 
the stewardess. 

Tile change from the approach to riiuwav 
22 to runway 16 was made while the flight 


‘All times referred tii 


re Paolfle Soindard 



AVIATION 


(, Februei)' 20, 


lOI 




DO COMPLEX NEW 


DESIGN AND DEVELOPMENT 


PROGRAMS INTEREST YOU 


tong range programs of design, 
development, and production ore 
necessitating on expansion of our 
lockheed Engineering Organiza- 
tion. Openings ieoding to odvonce- 
ment in oil cotegories of Engi- 
neering ore constantly occurring. 

Quolified Engineers who ore 
interested in career opportunities 
of unusual interest are invited to 
Inquire for further informotion. 


SAFETY 

wet runrvav approxiiiiatclv 1,01)0 feet from 

the approach end and tliat brakes were ap- 
plied repeatcdls with nu braking eSeut. lie 
.said there was a “hvdroplaning” effect 
caused, in his opinion, b\ tiie water mi the 
runway, fis'drauitc pressure was norma] and 
brake pedal pressure feit satUfacturv. 

Immediately after touchdosvn Haps were 
retracted and during the Erst portion of the 
landing roll the tower cleared the aircraft 
to the ramp, .\ftcr he ads ised the first offi- 
cer of no braking effect Captain Taylor ad- 
vanced the throttles to takeoff power and a 
go arouiid uw started with the aircraft be- 
coming airborne at 70 knots indicated air 
speed. Further, that as the aircraft passed 
the south end of the runway at an altitude 
of appoximately 2? feet and an indicated 
airspeed of 78 knots he ordered "gear up." 

Instead of raising the gear the first officer 
pulled both throttles Inck to the dosed 
positions. The captain testified that he then 
lowered the nose to hold air S)Kcd and re- 
applied full throttle. He stated that he did 
nut land immediately after striking the 
pnwcrline pole because of mnnerons cattle 
in the pasture. 

It was determined that the aiicraft 
lunched down on its main gear 1,040 feet 
fiom the approach end of the nniway and 
that a go-aroiind was .started when alioiit 
Ihrce-qiiaTtcrr of the nmwav length was 

Tire marks disclosed that the aircraft 
settled to the ground 110 feet beyond the 
runwav end anJ tolled 219 feet before again 
bc-eoming airborne. Fifty-nine feel beyond 
this point the right wing struck a powcrlnie 
pole H feet above the ground. 'Hie next 
contact was with a lO-foot-high willow tree 
ajiproximatcly one-half mile larthcr south. 
The wheels again contacted the ground >5 
feet past this tree and the aircraft came to a 
braked stop after rolling feet. 

The riefit outer wing and aileron were 
substantially damaged. Tlicre was a two- 
foot hole in the left side of the ficsclage aft 
of the wing fillet. The line of wing sever- 
ance extended from the leading edge, at a 
point 14 feet from the tip, rearward and 
inhoard to the inboard end of the aileron. 
Both of the engines and tlie brake system 
were found to function in a normal manner. 
This condition is ennfirmed hy testimony of 
the captain 

Previous Go-Arounds 

Captain Tavlor testified that during most 
of his 12 Years as a pilot for Northwest 
Airlines he had ffowm over this particular 

He also stated that he had landed at 
Yakima Airport on runwav 16 numerous 
times and had executed several go-arounds 
from this runwav; also, that the approach to 
lunvs-ay 16 was over high trees and power- 
lines and necessitated a slightly higher than 
normal appioacli. He furflier testified that 
allhougli the 70-knot airspeed sv-js lower 
than desired for tile start of a go-atound 
there was no difficnllv, and he expected 
none, until the throttles vs'erc closed at 7S 
knots airspeed when he ordered “gear up." 

First Officer Craven testified that he was 
not advised of the go-around and that the 
Older for gear up was the only thing said 
hy the captain after power was applied and 
the go-around .started. 

In accounting for his action of pulling 



*No. I of o SoriM 


Put Air to Work Economically for: 

*1. HEATING AND VENTILATING 

2. Fume, vapor and dust exhaust 

3. Make-up air for balanced ventilation 

4. Cooling and dehumidifying 

5. Electronic Air Cleaning 

6 . Mechanical Draft for Steam Boilers 

For complete application service, call your Consulting Engineer or your 
nearest Sturtevant Division Sales Engineer., .or write Westinghouse Electric 
Corporation. Sturtevant Division, Dept. 3 B, Hyde Park. Boston 36, Mass. 

WESTINGHOUSE AIR HANDLING 


yo«eA„tii!ai.,.,F,rt westinghouse 
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60 


seconds a minute 


Whstever you do. whcievcc you are, 
you reach the Future at precisely the 
IS every other living creature 
a minute. 

Countless millions travel along at this 
unwavering rate. Yet no two reach their 
ultimate destination i 


)r by tl 


For w 


s individually 


determined. 

Consider your own Future. 

Suppose you are prevented from using 
those abilities with which you arc en> 
dowed. For you, the passage ot time 
creates a kind of vacuum in which your 
Past, your Present, and your Future 


partially use your gift, your Future is 
marred by starts and stops, and time is 
lost that can never be regained. 
Should you be encouraged to use to the 
fullest your special talents — and you 
so use them — you ate among the for- 
tunate few. Yours is a Future hllcd to 

by success. 

At Sikorsky Aircraft we take great 
pride in the achievements of our tal- 
ented engineers. Wc do our utmost that 
every second may count for them in 
their sixty-second-a-minute journey to 
the Future. For anyone who has talents 
like theirs, we would do no less. 



BRIDGEPORT 1, CONNECTICUT 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 


SAFETY 

the throltli."! had: his testimony was; "At 
the time the command tvas given 1 was ex- 
pecting on order to reduce power and inas- 
much at it looked like a crash ivas inevita- 
hle^when Ihe order came. 1 moved them 
by spontaneous action." 

l1ic first officer's left hand v\as resting 
on the control pedestal hut not toucliing 
the throttles as the go-aroiind started. He 
further testified that he estimated the air- 
craft's altitude ten feet or mote abmc the 
ground when near the end of the runway 
and at that time ho ssas waitirsg for the 
captain's order to reduce power and cut 

Since his recall to Northwest -\irlincs First 
Officer Craven had flown three roundtrips 
over the Seaftlc-Yakiina-Spokane route with 
Capt.ain Taslor. He had been furloughed 
in l^eccniber I9s^ and recalled on )ulv Is, 

1954. 

Mr. Craven first qualified on DC-5 
equipment nith Northwest .Airlines in 
March 1951 at Minneapolis. Minnc.sota, and 
had acquired 1,200 hours on DC 5s since 
lliat time. 

Weather Effect 

U. S. Weather Bureau records indicate 
that cumulus cloud formations began to be 
reported about noon, on July 15, 1955, 
over the Cascade Mountain range in western 
W^ashington. Bv late afternoon and early 
evening a few irvsiated thunderstorms were 
reportM. These were individual storms of 
reiativelv small diameter inos'ing rather rap- 
Idiv. 

‘I'he surface ssinds accompanying the 
thunderstorms were s-ariahlc in direction and 
gush . However, due to the localixed char- 
acter of the storms, the winds w-«c of .short 
duration. Tire storm that passed over the 
Yakima .\irporl shortly before Flight 610 
landed, traveled from the southwx-st to the 
northeast and was O'cr the field for not 
more than ten minutes. 

Tire U. S, W'catlier Bureau at Yakima 
reported maximum gusts of 40 knots dur- 
ing the slomi and no windshift was noted. 
The airport tetrahedron was pointing south 
dining the entire approach and landing. 
This tetrahedron, altiiough held electrically 
and remotclv controlled, is designed to over- 
ride this control and ssving freely with any 
wind shift of 15 miles per hour or more, 
The U, S. Weather Bureau at Yakima Air. 
port recorded .08 inch precipitation during 
the storm. 


ANALYSIS 

local thiindcrstonii wa.s over the airport 
a short time before Flight 610 touched 

This storm placed .08 inch of tain on 
the Tunwav in a verv .short time but the 
storm had passed the airport at the time of 
Ihe landing. The ninways «crc quite svet 
which resulted in poor braking. 

Touchdown on the first quarter of a wet 
ninnav with no resulting braking action 
created a definite possiTulity of overrun; 
tlieicforc. the captain's decision to go around 
appears to be proper. lie had made pre- 
vious go-arouuds on nmway 16 during his 
tsvelve years of piloting for Northwest Air- 
lines and there is no reason to doubt that 
this one would not have been successful had 
It not been for Ihe unexpected power inlcr- 
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Reports from private operators, executive fleets and airlines prove. . . 


Great New Gulf Aircraft Engine Oil 
is 5 ways better! 



You can count on it-new Gulf Aircraft 
Engine Oil gives you better service, Sj^ 


Given maximum operating efficiency and increased economy 
through cleaner engines and less freguent overhauls! 


Actual flight tests in uireral'i engines 
used by private operators, executive 
lleei.s and airlines, have dettnilely 
proved all this. 

In addition, this top quality air- 
craft engine oil gives you remarkable 
freedom from piston ring ami valve 


slicking, and will reduce rockerbox 

New Gulf Aircraft Engine Oil is a 
straight mineral oil developed for 
both radial and honEonially opposed 
engines. Try it — and sec for yourself 
w hs it's 5 >i«i a IkiIitI 


Gulf Oil Corporation • Gulf Refining Company 
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enclosures... 

Plexiglas 55 
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4. 11.0 captain properly initiated a go- 

4S=“3iS5 
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Here at 


are the right 
answers to all your 
valve problems 





Johns-Manville Goetze Gaskets 


maintain a tight seai in pneumatic duct system 


This criticaJ sealing problem was solved for 
Boeing with a special gasket, designed and en- 
ginoeied by J-M Coeize Gasket technicians. 

Problems like this are typical of today’s mod- 
ern aircraft. Temperatures are higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets’ 
ability to meet these exacting demands. Every day 
mote designers are turning to Johns-Manville for 
help in their sealing problems, 

For more than 60 years, Goetze has pioneered 


the development of metal gaskets. Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad to help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 

Write today for further information on Johns- 
Manville Goetze Gaskets and other J-M products 
for aviation. Ask for Brochure AV-lA. Address 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


THERE'S A J-M GASKET FOR EVERY SEALING PROBLEM 



^ Johns-Manville 
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pilnt hours, of which 2,824 w 
DC-1 equipment. His Iasi firs , . 

IS passed on June 8. 1955- 
• Home: II. C 
miplovcd by Northwc 
pilot in 1951. He holds a 
utificate with comnie 


pifol hours, "of which 1.200 w 
in DC-1 equipment. His last hrst cU 
pliysieal esaminelion was pa»cd on Septe^ 
her 10. 1954. 

employed by Northwest Airlines t>n Dccc 
her 1, 1954. Her DC-5 check rides . 
January 26. 1955, and March 19. IQi 
were graded as satisfactory. 


The Aircraft 

N 45553. a Douglas DC-5, serial mimlici 
6550. was o«-ned bv Northwest Airlines, 
Inc., and was manufectured on December 
3. 1942. It had 27,559 flight hoots when 
the accident occurred. 

The aircraft was equipped with Pratt and 
Whitney R-1830-92 engines and Hamilton 
Standard model 25E50-475 propellers. Time 
on both engines and both propellers since 
overhaul was 795 hours and 595 hours, re- 
spectively. 


Signal Tells Pilot 
When to Feather 


NORTH AMERICAN’S 
Columbus Division 



...A Complete Airframe 
DESIGNER and BUILDER 
in OHIO OFFERS 
CAREERS to ENGINEERS 


Safeathei is an automatic power fail- 
ure indicator which operates on the 
torque principle to flash a red signal 
indicating the correct propeHer to 

The equipment’s torque sensing unit 
is attached to the airplane's engine 
mounts. 

The manufacturer points out that 
when an engine is delivering power, 
the mount is subjected to a twisting 
force; upon cessation of power, this 
force is released. Safeather notes this 
release of torque and actuates the cock- 
pit signal, 

Weight for a twin-engine installation 
is less than 4 lb. and installation takes 
less than one day. The manufacturer 
is submitting individual kits for applic- 
able types of aircraft to Civil Aero- 
nautics Administration for approval. 

The maker is Allied Instrument 
Manufacturing Corp., 8240 Tr.ivel.iir. 
Houston 17. Tex., an instrument main- 
tenance and subcontracting firm. 


Spanish Airline Orders 
Five Coiivair 440s 

Iberia, the Spanish airline, has or- 
dered five Convair 440 Metropolitans 
for use on its continental routes out of 
Madrid. 'I’he order, scheduled for de- 
livery about a year from now, brings tlic 
total number of Metropolitans ordered 
to 74. The first Metropolitan off the 
production line was delivered last week. 


With the highly -successful NAVY FI-4 FURY JET* in pro- 
duction, and with other, years-ahead designs being 
developed, North American's Columbus Division has 
become a self-sufficient, proficient organization within 
North American Aviation, the company that has built 
more airplanes than any other in the world. 

Geographically, a complete airframe manufacturer in 
Ohio offers Individual advantages to many engineers. The 
Division's complete design, development and manufactur- 
ing responsibility for North American's Naval planes is its 
own Challenge. North American Aviation means Stability 
plus availability of vast engineering data and resources. 
The Division's youth and success mean greater fndividual 
Opportunity , 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers, 

For the Full Story On Youi Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Department 56AW, 
North American's Columbus Division, Columbus 16, Ohio. 



Engineerisq Ahead lor a Batter Tomorrow 

HoRTH American Aviation, inc. 

•Ra9.0.S.PaLOU. COLUMBUS DIVISION 
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The Year Advertising Helped 


I N 1954 we had a business recession in the 
United States. Sales fell about 4« during 
the year. If management had followed the his- 
toric pattern of business ups and downs, adver- 
tising volume would have fallen much further. 

But in 1954 the volume of adrertising did not 
fall. It increased over 5%- Every effort was made to 
stimulate sales when sales were needed to sustain 
prosperity. 

This was something entirely new under the 
sun. It had a powerful influence in making the 
recession of 1953-54 one of the mildest on 
record. It helped greatly to speed business on 
to the record-breaking levels it has attained 
today. 

There are several reasons why America's 
business management attacked this decline in 
sales with more advenising. One of them grew 
out of the greatly strengthened position of the 
American consuming market. Consumers’ in- 
come after taxes has been rising an average of 
over $10 billion a year since 194t5, and this 
rising income is more widely distributed than 
ever before. Furthermore, consumers have piled 
up reserves of about S215 billion in cash or its 


equivalent. These reserves offer a new and 
powerful inducement to increased selling and 
advertising effort even in the face of a possible 
decline in consumer income. 

Taking the Longer View 
However, the principal reason why a sales de- 
cline was attacked with increased advertising 
is management’s new-found conviction that 
good advertising is essentially an investment 
in the development of a market. Successful 
development requires sustained investment. 
The inclination of business management to 
take this longer view, is, of course, motivated 
by the fact that the American market, with 
over 3 million consumers being added annu- 
ally, is growing at a prodigious rate. 

Ten years ago only a handful of companies 
had plans for investment in new producing 
facilities extending beyond the current year. 
Today almost all leading companies have in- 
vestment programs running some years ahead. 
And keeping pace with these long-range 
business investment plans has been the devel- 
opment of sales and advertising programs to 
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teach tomorrow’s greatly expanded markets. 

This crucial role of advertising in providing 
driving power for our economy is gaining 
greater recognition every day. In his recent 
book, “People of Plenty," Professor David M. 
Potter of Yale University remarked; “Advenis- 
ing is not badly needed in an economy of 
scarcity, because total demand is usually equal 
to or in excess of total supply, and every pro- 
ducer can normally sell as much as he pro- 
duces. It is when potential supply outstrips 
demand — that is, when abundance prevails — 
that advertising begins to fulfill a really essen- 
tial economic function." 

Advertising's Key Role 
Today abundance so completely prevails in the 
United States that it has been conservatively 
estimated that as much as a third of everything 
offered for sale falls in the realm of “optional 
consumption.’’ That is, consumers can “take 
it or leave it" without any immediate personal 
inconvenience. But if they decide to “leave it,” 
a terrific economic depression will not be far 
behind. In such circumstances, advertising — in 


which, in all of its forms, we are now investing 
about $9.2 billion annually— clearly is of cru- 
cial importance to our continued prosperity. 

In performing its key role in past years, 
American advertising never realized its full 
potential. It successfully promoted sales. But 
it never was called upon to promote an overall 
economic stability as a direct outgrowth of 
increased sales. 

By successfully promoting both sales and 
economic stability, as it did in 1954, advertis- 
ing surely has added new strength to the 
American economy. It has also added a great 
new and constructive dimension to advertising 
itself. This accomplishment makes the celebra- 
tion of our first National Advertising Week 
(February 19-25)a particularly notable occasion. 


One of the surest means of expanding 
your sales volume in today’s $1S0 billion 
industrial market is through dominant 
advertising in the publications directly 
serving your major customers and pros- 

McGraw-Hill's business and technical 
publications can give you quick access to 
the men who initiate, specify and approve 
the purchases of industrial products and 
services. Because all are leaders in their 
respective fields, you are assured a maxi- 
mum return on your investment when you 
specify a McGraw-Hill publication to 
carry your advertising to your most im- 
portant markets, 
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AIR TRANSPORT 


Allegheny Pleased With Martin 2-0-2s 


Low cost, successful oueralioii, imblic acceptance 


convince carrier plane 
By Craig Lewis 

Wasliiugton— Allegheny Airlines, the 
tliird local sccs'icc carrier to use the 
Martin 2-0-2, is ruuncling unt its hrst 
year of operation with a mixed fleet 
and preparing to expand its Martin 

After some difficulties and disap- 
pointments during the first months of 
Martin scr\ice, Allegheny thinks the 
education cycle is ended and tliat the 
2-0-2 is tcadv for heavy dutx’ in the com- 
ing peak summer season, f^rcsident Les- 
lie (). Barnes told AviATtox M’eck 
Allegheny is even happier with the 
Martins no\> than it was when the 
initial purchase was nradc, 

Allcghens bought its first four 
Martins last spring and has operated 
them on some of its lighter routes to 
gain experience and desclop reli- 
abilits. Last month, tsvo more Martins 
were added lo the fleet which includes 
1 4 DC-4s. 

Passenger Load Grows 

One of the original Martins was lost 
when an engine caught fire on a train- 
ing flight. Damage was so extensive 
the airline decided to replace the plane 
riitlict tlian repair it- Thus Allegheny 
winds up with a total of fise 2-0-2s 
for a little over SI million. Barnes says 
the Martin purchase provided a cheap, 
modem plane to suppiv a pressing need 
for more airlift. 

lire local airline is encouraged by 
public acceptance of the new transport 
and is optimistic about the summer 
season wlicn it gets into full swing. 
Passenger loads on the 2-0-2 have 


uow is ready for heavy duty. 

shown a growth wliich runs counter to 
the u.sual winter decline in traffic (see 
box on next page). In Janirars'. tlic aver- 
age laid on the Martins was 16.-1 while 
the DC-s average was 9.6, compared 
with a DC-2 average load of 9.8 in 
January of 195-1. 

The improvement in Martin loads is 
mote encouraging because of the ex- 
tremely bad weather conditions in 
Januatv. Operating percentage for the 
mrmth' was 85%, eompared with 96% 
for the ptesious January. Allegheny 
expects the Martins to be operating 
free of subsids- when load factors pass 
the 50% mark and the first year of 
experience begins to pay off in operat- 
ing cconnmv. 

The capacity of the five Martins 
represents nearly a total gain in air- 
lift. since the airline didn’t reduce its 
original fleet when the 2-0-2s were 
acquired. One DC-5 traded in tlic deal 
was a non-standard airplane .Mlegheny 
was trying to dispose of before the new 
transports were bought. 

Bames says that "his airline has no 
cunent plans to buy more 2-0-2s. but 
that when more capacity is needed to 
handle traffic growth, it will he pres ided 
for tlirougli the ptirchase of Martins— 
or similar aircraft if no Martins ate 
available. There ate no plans to add 
to tlic DC-5 fleet. 

Mixed Fleet Certoin 

Allcglienv doesn’t eset expect to have 
an all-Martin operation. Some points 
on the carrier’s ssstem haic neither 
the airport facilities nor the traffic to 
support anything but a DC-5 operation. 
Until an efficient replacement for the 


DC-5 is available. Allegheny will use 
a mixed fleet, and Barnes predicts that 
there is little future prospect of a 
singk-.iiipbne fleet for local airlines 
because of tlieir characteristics. 

’Hie Martin nus houglitby Allegheny 
as a transitional aircraft to proiide for 
business growtii while a replacement for 
tlie 19C-5 is developed. The airline feels 
that the addition of tlic 2-0-2 will allnw 
it more time to look at the DC-5 re- 
placements and ivait for them to prove 
tliemselies. 

Bames points out tliat both the 
f'okkct F-27 and the Ilandley-Pagc 
TIerald. the two potential replacements 
that hai e jimtotipcs flying, ate at least 
tno vears from actual operation. Botli 
look attractive, lie says, but they arc 
both economically unproven. Accord- 
ing to estimates, seat-mile costs of the 
Martin 2-0-2 arc better than either tlic 
F-27 or the Herald right now, Bames 
said. 

A DC-3 replacement will have to 
point to a subsidy-free operation. 
Batnes feels. He agrees with the general 
industry opinion that the loc.il airlines 
will never get off subsidy svliilc they 
arc forced to use the DC-5. 

CAB Support Needed 

In order to get off subsidy, the local 
airlines are going to hai'c to spend 
substantial amounts of money, and 
they will need the support of Civil 
Aeronautics Board policy to do it, ac- 
cording to Bames. He feels the CAB 
nil] have to shift its policy on under- 
writing local airline activities before 
the carriers will be able to make am’ 
serious move to acquire a replacement 
for tlie DC-5. Prices currentlv quoted 
on replacements are around $500,000- 

Thc CAB lias prei’iouslv refused to 
s|>cnd anv extra money to help a feeder 
line moi’C on to more modern equip- 
ment. When Pioneer Airlines re-equip- 
ped witli the Martin 2-0-2, the Board 
turned down a request for extra .subsidy 
to underwrite the moi'e. Pioneer 
shifted liack to the smaller DC-5 and 
ei’ontnallv merged with Continental 
Air Lines. 

Sontliwcst .^iniavs has had more 
luck with tlic switch to Martins, al- 
though the CAB said it wouldn’t pav 
more than DC-5 costs to carry traffic 
on the Martins. Like Southwcst'.s 
Martins and Mohawk Airlines’ Corn-air 
240s. Allegheny’s new transports are 
strictlv a management risk and the 
Board hasn’t said it ssill provide any 
financial help. 



AFTER INITIAL dilficulHes, Allegheny is ready to 
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Bames doesn’t think the local air- 
lines will get off subsidy unHI three 
major changes occur, including replace- 
ment of the DC-3 and rehef from 
special restrictions applied to the local 
carriers by the CAB. The third ncccs- 
sarv change, according to Bames. is 
the recognition that the transition from 
the DC-3 "will be slow, tortuous and 
dangerous” unless it is backed with 
CAB policy. 

Mail Pay Declines 

.Allegheny’s mail pay has declined 
each year since 1952 as business has 
increased, and it is exfiected to con- 
tinue to decline. The carrier’s system 
is expected to expand 1 5% in plane- 
miles flown each vear for the next 
three to five years. \Vhilc 1956 plane- 
miles ate increasing 15%. Allegheny 
expects rci’cnucs to climb at least 25%. 
Last year, traffic showed a 31% 

? iin to 349.860 passengers and 55,- 
18.000 passenger-miles. F.xptess ton- 
miles increased 46% in 1955. 

Senate Unanimously 
Passes Sabotage Law 

Washington— Legislation authorizing 
the death penalty or life imprisonment 
for sabotage of commercial aircraft re- 
sulting in a death was passed unani- 
mously by the Senate. 

Introduced by Sen. 55'arren Magiiu- 
son (D.-Wa.sli.), chairman of the Com- 
merce Committee, the measure also 
provides a penalti' of SIO.OOO. or 20 
years imprisonment or both, for (1) air- 
craft sabotage which docs not tesuit in 
a death, and for (2) false infonnation, 
intentionally imparted, concerning an 
attempt being made at commercial air- 
craft sabotage. 

The crash of a United Air Lines 
plane near Denver last Fall as a result 
of a bomb placed in a passenger’s bag- 
gage, which caused 44 dcatlis, focused 
attention on the need for the legislation. 

Sen. Earle Clements (D.-Kv.) pointed 
out that statutes now in effect either 
do not adequately cover aircraft sabo- 
tage or do not provide penalties com- 
mensurate with the crime. 


Curtis Takes White House Post 
To Tackle Nation’s Air Problems 


By Preble- Slaver 

Washington— Edward P. Curtis takes 
office next week as Special Assistant to 
the President for .Aviation Facilities 
Planning, a position which was recom- 
mended by the Budget Bureau’s Avia- 
tion I'acilitic.s Study Group headed by 
William Barclay Harding (AW Jan. 16. 

p. 26). 

Curtis has been spending the time 
since his appointment on Feb. 11 in 
consultation with Harding and other 
members of Harding’s stum' group. He 
has also visited with the Secretaries of 
Commerce and Defense, each of whom 
is to designate a top-level department 
official to work for Curtis in a liaison 
capacity. 

Initially, Curtis is expected to work 
with a small personal staff. He mav 
later ask for the assistance of an ad- 
visory board, which was su^ested in the 
Harding report, 

'Hie President's action in appointing 
Curtis represents full endorsement and 
direct implementation of the Harding 
group's recommendations. 

The group had stressed the need for 
"full time high-level leadership to direct 
a continuing long-range Study to accom- 
|iany an integrated as'iation facilities 
dcselopment program, prompted by 
dangerously increased air traffic eonges- 

President's Concern 

The responsibilities delegated to Cur- 
tis include: 

• Direction and coordination of a long- 
range study of the nation's require- 
ments for aviation facilities. 

• Development of a comptehctisive 
plan for meeting in the most effective 
and economical manner the needs dis- 
closed by the study. 

• Formulation of legislative, organiza- 
tional, administrative and budgetary 
recommendations to implement the 
plan. 

In naming Curtis, the President em- 
phasized that the "revolutionars' possi- 
bilities and the all-embracing character 
of aviation development require an in- 
dependent. over-all study of this na- 
tional problem.” He indicated his con- 
cern over the growing civil and military 
traffic and attendant problems in his 
fetter to Curtis. 

"I am taking this action.” he said, 
"because the rapid technical advances 
in aviation and tlie remarkable growth 
in the use of air transportation have 
confronted the nation with serious 
aviation facilities problems. 

"Modern aircraft can be operated in 



Edo-ard P. Curtis, newly ap|»>intcd 
Special /Assistant foe Aviation Facilities 
Planning, a post acated bv President 
Eisenhower. The 59.ye-ar-old Eastman 
Kodak executive is a long-time friend of 
the President. He served as a major 
genual and chief of staff of the Strategic 
Air Forcc-Europe during World Wat II 
under the euniinaud of Gen. Carl 
"Toocy" Spsate, He holds a private 

the first World M ar. Still active' in the 
Air Force Reseivc, Curtis is a director of 
the Air Force Association. 


the numbers requited by the national 
defense and the civilian economy only 
if airports, navigation aids, air traffic 
control devices and communications 
systems ate suitable for their needs. 

"Moieovcr, anticipated further in- 
creases in air traffic, the introduction of 
jet propulsion for civil as well as mill- 
tarv aircraft, the advances being made 
in vertical flight, and the greater use of 
higher altitudes, all presage much 
heavier future demands upon our facili- 
ties for navigation and traffic control," 
the President said. 

Top Level Cooperation 

A comprehensive aviation plan 
should provide the basis for these ac- 
complishments: 

• Timely installation of technically 
adequate aids. 

• Optimum coordination of efforts of 
the civil and military agencies. 

• Avoidance of costly duplications of 
systems and equipment. 

• Effective participation by state and 
local authorities and aircraft operators 
in meeting facilities requirements. 

"To d^ay the formulation of the 
plan is to invite further congestion of 
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"Ihc Bcllairiis" 


a ne« cont‘0|)l ofoxeouthe tiaaspoi-lalioii 


Now. go by air as never before... faster, safer, more com- 
fortably, dm-tn-danr. . . in the BELLAIRL'S. the helicopter 
designed exclusively for executive and utilitv’ operation. 

This newly-styled, three-place helicopter is the l.ttest 
member of Bell Aircraft Corporation s famous Model 47 
scries, the world's most widely used commercial helicopter. 

The Model 47H BELLAIRUS fills the need for .a new 
dimension of cxeaitive transportation — as tbi aw flus. . . 
from office to plant, plant to plant, office or plant to air- 
port. It is spacious, custom decorated, accommodates a 


pilot and two passengers, and has ample head and leg 
room, soundproof cabin and large baggage compartment. 

The BELLAIRL'S is an improved version of the basic 
Bell helicopter which has accumulated two million flight 
hours and an unparalleled world-wide record for safety and 
economy. It can go anywhere, land anywhetc. 

Vit invite your inquiries as co wl«' the BELLAIRUS can 
be one of your most valuable business assets, how it can 
sa\ c those precious hours for jour executives. 


FEATURES • • • Big baggage area ... Economical operation 
Amphibious . . , Deluxe cabin interior , . . High cruise and top speeds 




the airspace, needless Iiii7aitd. economic 
loss, inconvenience to users and possi- 
ble impairment of the national secur- 
ity." President Eisciiliowcr said. 

Curtis has been assured by the Presi- 
dent that he will have the cooperation 
of both the Department of Commerce 
and Department of Defense— both con- 
cerned with air travel. Tlicsc two and 
all other agencies concerned with avia- 
tion are to be Curtis' principal re- 
sources as he canics out liis assign- 

Tlic President told Curtis ‘ tltcre al- 
ready e.xists with the Government.... 
a wealth of Experience, much of which 
should be helpful to vou." Curtis «a.s 
aiitliorizcd to call upon any official of 
Ihe Exccutise Branch for assi.stance. 
['Urthcrniorc, President Eisenhtmet 
said: "I .shall expect that from time to 
time you will give me reports of vour 
progress and that you will ptoiiipth 
advise me of anything that I might do 
to expedite your work." 

FHA, VA Reassured 
On Jet Noise Problem 

Wasliington-Airline and aircraft in- 
cUisftv representatives have presented an 
t'ptimistic picture with regard to fu- 
ture jet transport noise and tumvav 
ptoblcms, in contrast to pessimistic re- 
ports made by militarv leaders at the 
recent Jet Age Conference here (.AU' 

I eb. 15, p, 51). 

The happier version of ssliat will 
ii.ippen when commercial jet transports 
ate introduced came at a joint confer- 
ence here between airline and industry 

AVIATION WEEK, Eebnisry 20, I9S6 


executives and officials of the Federal 
Housing Administration and Veterans 
Administration. 

FH.A Conimissionet Norman P. 
Mason said the asiation experts indi- 
cated that development of civil jet air- 
CTaft probably will necessitate no great 
change in the size or location of present 
day airports nor in the aircraft noise 
situation in airport communities. 

Mason said the FHA has been apptu- 
licnsive about the approacliing "jet age" 
because it is being asked to insure mort- 
gage money for houses and npathnent 
projects near airports. Mortgages run 
up to 50 years’ duration, and FHA and 
\'\ wanted a long-range forecast. 

The industry experts told Mason 
that "noise suppression progress to date 
gives every indication that jet transports 
will have outside noise characteristics 
comparable to present ])istoii engine 
craft." 

Mason said he was also assured that 
"the airport of the future is not going 
to be too much different from todav, 
although for a period there may be an 
expansion of riinwavs," 

.^s a result of the assurances. Mason 
said, "FH.A will attempt no major jet 
age revision of its mortgage insurance 
policies for homes near airports." 

I’H.A and \'.A are to be kept in- 
formed on noise research by the indus- 
try. as well as the Civil .Aeronautics 
.Administt.itioii. which also was repre- 
sented at the joint meeting. Others 
represented included .Airport Operators 
Council, Air I'ransport -Assn., .Aircraft 
Industries Assn., and the National .Air 
Transportation Coordinating Conimit- 


Civil-Militarv Radar 
Use Studied by CAA 

Washington— Problems of joint civil- 
military use of air defense radar infor- 
mation for air traffic control purposes 
are now under active study by the Civil 
Aeronautics .Administration and the Air 

A twn-and-a-half year evaluation pro- 

S ain. sponsored by the .Air Navigation 
cvclopment Board, gets underway this 
week. It is being conducted by CAA’s 
Technical Development and Evaluation 
Center at Indianapolis in cooperation 
with the Continental .Air Defense Com- 
mand at the latter's radar installation at 
Rockville. Ind. 

1'he es-aluation will determine and 
test possible metliod.s for CAA use of 
ADC radar for air traffic control with- 
out compromising the primary mission 
of the air defense equipment. A two- 
part program will study the perform- 
ance of equipment in meeting the dif- 
fering requirements of air defense and 
traffic control and testing the remoting 
of raw radar information to the traffic 
control center. 

Initially, CAA and the Air Force arc 
lunning flight evaluation checks of the 
RockviTle ADC radar. This is intended 
to show radar coverage and communica- 
tions required for air traffic control. 
Flight cheeking will be done at both 
low and high altitudes. CAA control- 
lers from tTic Indianapolis Air Route 
Traffic Control Center will control a 
portion of the area from the Rockville 
installation, maintaining contact witli 
the ARTCC bv interphone. 

Tlic second phase of the study, be- 
ginning in June, will l>c the first use of 
a 50-milc microwave link for remoting 
radar information from the Rockville 
■ADC to the Indianapolis ARTCC. The 
remote control radar tests arc expected 
to extend over a two-year period. 

Permanent RouIck A.sked 
For Alaska, Hawaii Lines 

Legislation directing pcrmaiiCTit cer- 
tification of intra-Alaska, U. S.-Alaska. 
and intra-Hawaii airline operations was 
introduced by Sen. Warren Magnuson 
fD.-Wash,), ehainiiaii of the Senate 
Commerce Committee. 

Two measures would have the effect 
of providing pennanent certiticiitcs to 
Pacific Northern Airlines, Alaska .Air- 
lines, Hau-aiian Airlines, and Trans Pa- 
cific .Airlines. One bill stipulates penua- 
iiL'iil certificates for intra-.Alaska and 
intra-Hawaii airlines operating under 
temporary certificates wtio make appli- 
cation within 120 days after enactment. 
The other stipulates permanent certifi- 
cates for U', S.-Alaska airlines applving 
within 120 days, provided service ha.s 
not been "inadequate and inefficient.” 
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LIFT INSTRUMENTATION 
STANDARD ON SERVING 

LEADING NATIONAL & INTERNATIONAL AIRLINES 


SAFE FLIGHT stall warning equipment is promin- 
entiy important on these turbo-prop planes. 
SAFE FLIGHT has also engineered a valuable 
Speed Control instrument system— available for 
all aircraft— providing the flight crew with con- 


tinuous wing lift ratio data. A panel-mounted 
indicator offers the pilot an accurate reading to 
maintain stable flight. ..especially significant for 
turbo-jet aircraft at the high lift coefficients en- 
countered in take-offs, approaches and landings. 



INSTRUMENT CORPORATION 

WHITE PIAINS, NEW YORK 

Instrumentation" 
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Slick Airways Cancels 
Lockheed 1049H Order 

Slick Aire'a\s order for tlircc Lnck- 
lict-U 104911 Super Constellation air 

.Aircraft Cotp, announced last week. 
Slick rccentlj’ bought 
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Jet-to-jet refueling at 500 miles an hour 


The Boeing jet tanker prototype is pic- 
tured above making a refueling contact 
with an eight-jet B-52 bomber. 

test program in which every detail of 
America’s first jet tanker, the Boeing KC- 
135, will be proved out well before the 
first production model tolls off the line. 

For mote than a year the Boeing proto- 
type has been accumulating the kind of 
data obtainable only in aaual flight, Re- 
sulting devebpments and design refine- 
ments have already been incorporated 
in the KC-135S now taking shape in 
Boeing's Renton, Washington, plant. 


Besides proving out the airplane itself, 
the prototype makes it possible to test 
thoroughly the streamlined new Boeing 
Flying Boom, and all aspects of jct-io-jet 
refueling at speeds above 500 miles an 
hour, and altitudes over 35,000 feet. This 
means that when deliveries of the KC-135 
to the Ait Force begin, the airplane will 
be operationally proved. And it will be 
equipped with a flight-tested jet-speed 
refueling system. 

The prototype has, during itshundrerls 
of hours of grueling test flying, performed 
beyond expcaations. This in part is a 
result of Boeing's unique experience de- 


jet aircraft than any other company in 
the world. These include the B-52 eight- 
jet bomber, and more than 1200 six-jet 
B-47 medium bombers. In addition, 
Boeing pioneered the development of 
aerial refueling. It bos built more than 
600 Boeing KC-97s, the standard pro- 
peller-driven tanker of Strategic Air 
Command. 

This is the unequalled background 
that gives assurance to the Air Force, and 
to the nation, that tlie Boeing KC-135 
\till be another outstanding, dependable 
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can you qualify for 

Rocket Engineering? 

careers are being born right now at Rocketdyne* 


It may surprise you to know you can do this 
with or without specific rocket engine experi- 
ence! Engineering experience in heating and 
ventilating, hydraulics, pumps, turbines, 
combustion devices, controls and engine 
instrumentation are just a few of the related 
fields that could open your future at 
ROCKETDYNI:. 

At its new Canoga Park headquarters, 
RoCKETDVNE is continuing and expanding 
its pioneering work in the design, develop- 
ment and manufacturing phases of the rocket 
engine business. And at its test laboratory, 
Rocketdvnb has complete research and test 
operations. Rocketdyne thus offers oppor- 
tunities in the complete range of rocket 
engine development from preliminary design 
to field testing. 

Rocketdyne not only offers the advan- 
tages of a constantly growing and expand- 
ing company, but also the stability that 
comes from its broad range and volume of 
projects... the stability of rocket engine con- 
tracts with all branches of the Armed Serv- 
ices and the guided missile industry . Though 
it is currently emphasizing the production 


of the most powerful large liquid-propellant 
rocket engines in the Western World, Rock- 
ETDVNE is also designing, building, and test- 
ing many other types and sizes. For the 
future, it is carrying on research for even 
more powerful and startling rocket engines. 

So this is your big opportunity to build a 
career that really has a future. A well-paid 
career that assures prestige, stability, and 
selectivity of fascinating work. If you feel 
you can qualify, you owe it to yourself to 
contact Rocketlyne today. 

■Rocketdyne is North American’s rocket 
engine division. It has just moved into new 
ultra-modem headquarters in Canoga Park, 
located in the beautiful West San Fernando 
Valley of Los Angeles. This area is famous 
for its fine residential sections, modern 
shopping-center convenience, varied recrea- 
tional and entertainment facilities. Any 
p>oint in the San Fernando Valley is just 
minutes drive from the beaches, and the 
weather is pleasant all year 'round. Many 
engineers are interested in advance school- 
ing offered by UCLA, only hour drive 
from our laboratory. 


THESE POSITIONS NOW OPEN AT ROCKETDYNE: 


DESIGN & DEVELOPMENT ENGINEERS 

Mechanical, Chemical, Electrical, Stand- 
ards, Structural and Stress. For rocket 
engine systems design or development. 
Tjrbine, pump, controls and combustion 
device experience preferred. 
dynamics ENGINEERS 

1b analyze rocket engine control systems 
utilizing electronic analog and digital 
computers, B.S.,M.E.,or B.S.E.E. neces- 
sary. Prefer advanced degree. Experience 
in servomechanisms, systems analysis 
desired, 

COMPUTER APPLICATION ENGINEER 

Application of automatic computers to 


Wrilc Mr. Joe Roberts, Rockeldyne Engineering 
Personnel, Dcpt.S96-N, 66U Canoga A ve.. Canoga 
Park, California. 


investigate new methods of numerical 
analysis. 

TEST ENGINEERS 

Experienced on engine systems, combus- 
tion devices, turbines, pumps and engine 
instrumentation. 

EqUIPMENT DESIGN ENGINEERS 

Electrical, mechanical, structural, indus- 
trial. For design of facilities, specialized 
test, and handling equipment 

WEIGHT ENGINEERS 
ELECTRONICS TECHNICIANS 
SPECiriCATIONS ENGINEERS 
ENGINEERING DRAWING CHECKERS 


ROCKETDYNr 

A DIVISION OF NORTH AMERICAN AVIATION. INC. 


North American Asks Congress 
For Help in Fight for Low Fares 


Washington -N'oitli Amcric-.iii .Air- 
lines Crimp pleadeil for cnngressional 
snppnrt in its figlil "to preserve lo«- 
cost traiisporlaticin” in testimony before 
the Ilimsc Commerce Siilieonimittcc 
on .'Aviation. Iicadcd hr Rep. Oren Har- 
ris (D.-Ark.), 

fames l’'iseli|nind. to-o«iier of tlie 
cninbine. dtel:ired tliat "a thorough 
cungressiona! imc.sligation and action 
IS iirgentls needed to .save the last re- 
mainine tnie 'price yardstick' competi- 
tion ill air transporlation. 'Hie 12 big 
airlines now eontmlling 96% of the 
total Inisiiiess art determined to wipe 
(lilt the only surviving competitive 
spurs safeguarding low-cost domestic 
and overseas air travel for the public." 

Other w'itiicsses to tcstifi . a.s the sub- 
conmiittcc contimied its study of civil 

• L. C. Burwcll, vice presidemt, Flying 
Tiger I, me, wlio protested legislation to 
eliminate Civil .Acmniuitics Board's ex- 
emption autliorily which makes it pos- 
sible for the Board to promptlv approve 
air operations without the rc(|iiiteincnt 
for a certificate of public convenience 

• K. MeMiiitay, executive vice presi- 
dent. ;Air Line Pilots Assn., wlio urged 
tluit contract carriers be regulated to the 
same degree us scheduled lines and 
urged eslablishincnf of an independent 
air safety board. 

McMurray also asked C.AB auflrority 
to impose civil penalties for the filing 
of unrealistie scheduling requirements 
tor well over two years ssiflioiit effec- 
tive enforcement or remedial action be- 
ing taken by the Board." he said. 

McMurray declared tliat pilots, stew- 
ardesses, airline management and the 
public arc opposed to serving liquor on 
iiir flights. 

Biussell told tlic committee that if 
legislation were passed removing the 
Board's exemption authorits-. "Wc 
couldn't evacuate casualties in the esent 
of an atomic attack without an act of 
Congress." lie pointed out that both 
the all-cargo and local service airline 
industries got their start through the 
exemption anthoritv. 

I''iscligmnd maintained that "if Con- 
gress makes certain that competition is 
allmscd to survive, (ct age air tr.welers 
slionld lie able to cross tlie U. S. in four 
hours for $50 and fly to F.nropc in 
about five hours for $100." 

Two subcommittee members— Rep. 
Harris and Rep. John Bell Williams 
(D.-Miss.)-applauded North American 
Airlines' promotion of low-cost trans- 
portation but expressed concern at its 
disregard of CAB and the requirements 


of the 195S Ch'il Aeronautics Act. 

Williams eommented to Kiscligrund: 
"Whether the Nortli .Aiiiericau .Airlines 
Group has operated legally or illegally, 
1 tliink the list of firsts ... is a good 
indication that you liai'c made a very 
distinct contribution to civil aviation 
in this country. 

"That in itself does not necessarily 
justify . . . flic Board in granting every- 
thing you ate asking. However. I think 
vou are entitled to some consideration 
on that account.” 

Previousiy. Civil Aeronautics Board 
and .Air Transport Assn. (.AAV Jan. 25, 
p. 106). Commerce Department and 
several otlicr organizations (AAA’ Jan. 
50, p. 85) have appeared before the 
subcommittee. 

London Will Construct 
Ele\ atcd Air Terminal 

London— AVork is scheduled to br^ 
gin here this month on a downtown air- 
lines terminal tliat will rest upon a steel 
and concrete platform 20 feet above a 
major subway junction on the western 
edge of the city'. Present plans call for 
its completion by 1960. 

The 75,000-squarc-foot, 5. 500-ton 
platform will be supported by 80 steel 
columns and located in a triangular 
site between the subway tracks. .Ad- 
ministrative offices, shops, a basement 
parking lot and other features will be 
included in the development. 

Since British European Airways ten- 
ancy of the existing Waterloo Air Ter- 
minal will e.xpirc next year, a temporary 
tcnninal will be opened on the plat- 

London Transport, the municipal 
transportation company, will be turoed 
over to Air Terminals Ltd., an organi- 
zation fonned for the purpose by BEA. 
British Overseas Airways Corp, and Aer 

Shortlines 


► Alitalia, the Italian airline, will start 
the first direct service between Venice 
and London in April* with Convair 
equipment, 

► British Overseas Airways Corp. says 
that its traffic between New York and 
Bermuda tripled in Jamian-, comp-ared 
with January. 1955. The British air- 
line carried 822 passengers last month 
and 258 in the previous Januarv. Cur- 
rently, tlie carrier operates a daily- Super- 


Constellation tourist service and three 
A'iscount first class Bighls a week to 
Bermuda. 

► CDlombia’s govcnimcnt is negotiating 
with private interests for licliciiptcr 
service in tlirce separate areas. The 
mmmtainons tertain of the country pre- 
sents problems in helicopter operations, 
blit it also gives ait transportation a vast 
.idvantage over the very slow land trans- 
port. 

► Continental -Air Lines has taken up 
its (i|)timi on three Viscount 810/840 
transports, bringing its total order to 
15 and total Viscount sales to 277. 
Continental is taking an option on an- 
other five Viscounts. 

► Ciibana, the Cuban airline, has 
honght three Viscounts for delivery this 
spring and will receive tw-o Snper-G 
Constellations in April. The Viscounts 
will replace Constellations on the air- 
line’s Havana-Miami route, and the 
Super-Constellations will fly between 
Havana and New York and on the 
Mexico-Ilavana-Madrid route. 

► lOclta Air Lines and Southern Airways 
started a radio and newspaper campaign 
this month in 12 cities served by South- 
ern to promote interline traffic between 
tlie two carriers. 

► Cariida Indonesia Airways plans to ex- 
isnnd operations in the Far F,ast and will 
buv several mcdiiim-range transports in 
the United States and Great Britain, 
The next new route for the Indonesian 
airline is reported to be scn'ico between 
Jakarta and Hong Kong via Singapore 
and Bangkok. 

► Hong Kong Government bas issued 
five-vear licenses to Macao Air Trans- 
port, Hong Kong Airways. Ltd-, and 
Cathay Pacific Airways. Ltd. Macao .Ait 
Transport is licensed for a PBY service 
to Macao, and Hong Kong Airwavs for 
DC-4 service to Jakarta. Cathay Pacific 
is autliorized to operate between Hong 
Kong and Saigon. Manila, Calcutta, 
Bangkok, and Singapore. 

► Laesa, the Costa Rican affiliate of 
Pan American World Airways, has 
started a weekly non-stop service be- 
tween Panama and Puerto Rico with 
Convaii 540 equipment. 

► Pan American World Airways flew 

687.202.000 passenger-miles in the 
fourth quarter of 1955, comirared with 

568.249.000 passcngcr-milcs for the 
same quarter of 1954. 

► Trans World Airlines is distributing 
a Guide to Hotel Facilities for Business 
Meetings and Conventions to various 
organizations to help them plan thcii 
meetings and conventions. 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robsoo 


Three Cheers for the Controllers 

Complaining about Air Traffic Control is a popular pistimc these da\s 
and one is often forgetful of the fact that these conipiaiiits arc directed 
against the svstem-not the controllers. Let it be stated here and now that 
the job of Air Traffic Controller is one of the hardest and least rewarded of 
anv in aviation, ,\t the sanre time it is one of the most imixirtant. 

It is impossible to describe accurately the conditions under which their 
work is performed. One has to spend time in a center and in the cockpit 
of an airplane to appreciate the true situation. But here is a letter 
from an anomnious controller which gives an indication of his work; 

The 'Sweat Box' 

“I don't like to sound like I’m bcihaching hut after eight hours in that 
'sweat box’ Tin not fit for human companionship. Hour after hour the 
pressure is on with voices screaming over telephones, radios and intercoms. 
Everybody wants a clearance right now. And I’m not supposed to make 
mistakes even when Tin working radar and trying to follow a pip until 
mv eves burn. Bv the time 1 get home at night ! find myself snapping at 
the wife and kids, taking my troubles out on them. I’d like to stay on the 
job but if things don’t change soon I won’t be fit for anything but the 
bughouse.” 

Conoborating this letter is the fact that there have been recent cases 
where controllers have broke down and n cpt after a few hours in the “sweat 
box.” No wonder they resign or transfer to the hinterlands. 

Due to the increased use of direct aircraft to center communications, 
many flights ate on tlie center frequency 80 to 90% of the time. This 
means that the people in the center are jiroviding more weather informa- 
tion (we have to get it someplace) and becoming more of a flight advisory 

Information, Please 

In eatlv Febniarv I listened while an itinerant plane over New York 
asked for ii clearance to Boston (his alternate) because the LaGuatdia wcathei 
liad gone sour. 'Tlic controller, wlio liad been working at top speed, said 
that he could provide this but. for the pilot's information, landings at 
Newark were still in progress and would lie like to go there? The pilot 
said yes and a clearance was issued. Shortly tlicrcafta the pilot came back 
asking for the frequency and identification of the Newarlc outer marker 
and ILS. Seems he had misplaced the appropriate approach chart. After 
a short pause the center provided this information along with the current 

This was an extra service entirely beyond the required job of the con- 
troller. It took extra effort and requited a' divergence in his normal procedure 
to look up the information. He could have issued a routine clearance to 
Boston and caused the pilot to fly several hundred extra miles. 

Several things should be mentioned about tlie job of an .Air Traffic Con- 
troller. Experienced men arc valuable. Every effort should be made to 
keep them. for thev can mam the differenc of millions of dollars to 
aviation. But to keep these people means making their jobs more palatable. 
More pay always hefps; thev also need better timls, proper rest periods and 
facilities,’ shorter hours on duty and more job security. 

Tempers occasionallv get short during periods of traffic congestion but, 
again, this is primarily because of the system— not the people. From this 
corner I can’t do mote than give mv personal thanks to center people 
the country over and add a rousing cheer for their good work. But tne job 
needs substantially more than this. 
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CONTROLS BY HONEYWELL 

Tins is the .age of automatic control. And automatic control is Honeywell’s business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures ocher systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Consrancly expand- 
ing research and development of new concepts promise you unlimif ’ i- i - -- <• ■- 

Ctwider ihese seledit e openings: 

RESEARCH AND DEVELOPMENT: 

Crac/uale engineers are needed in thesi 
Autopilots Gyros 


alimiced possibilities for growth. 


^elated fields and produel line. 


PRODUCTION ENGINEERS 


Applied Mechanics 
Therinodynomics 
Systems Engineering 
Jet Engine Controls 


, B for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufaauring and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro^ 
mechanical controls, electric motors, ■ 


Please said resuml of your 
background ineluding salary requirements, to 

J. A. Hill — Engineering Placement Manager 
Minneapolis-Honeywell Regulator Company 
2753 4th Avo. South, Minneapolis S, Minn. 


Trasel and fumil, m 


I WANTED 

I Products or Materials to Sell 
I 3 SALES ENGINEERS 

I Illh rear sontoclmg top occounis 

I HARTFORD lo WASHINGTON 0, C. 

! VERSED ELECTRO MECHANICAL 

■ AIRCRAFT ACCESSORIES 

I Commission ond or flelainer 

! S. JJuminoiJ, Jne. 

1^ • Greenwiefi, Conneciicui 
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Kanarr Corp. and Your Future 
Go Hand in Hand 
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Scope^ 

Unlimited 



Engineers seeking a creative future wiil 
find in the range of projects underway at 
Goodyear Aircraft a versatility unmatched 
in scope anywhere else in the aeronautics 
industry. 

As a valued member of the nation's air 
team, Goodyear Aircraft is delivering vital 
components to virtually every manufac- 
turer in the industry-electronic equipment, 
guidance for missiles, booster cases, radar 
structures, airframe members, cockpit can- 
opies, reinforced structural plastic products 
for many industries— and is the prime con- 
tractor of airships. 

Successes in these fields are propelled by the 
forceful creative thinking which has made 
Goodyear a great place to work. Whatever 
your field may be, you’ll find opportunity 
at Goodyear Aircraft. 

The scope is unlimited-the ceiling's unlim- 
ited. Why not write for an application form, 
or send a complete resume to: C. G. Jones, 
Personnel Department, Goodyear Aircraft 
Corporation, Akron 15, Ohio. Plants in 
Akron and Litchfield Park, Arizona. 


^]pAeyre c/omg Aig tAings a£ 

good/Vear aircraft 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 

H 

SYSTEMS ENGINEERS '' 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS > 

Fo« NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 

MISSILE 
GUIDANCE 
^ SYSTEMS 

HELICOPTER 

INSTRUMENTATION 

AIRCRAFT 

CONTROL 

SYSTEMS 

Work on these challenging projects at RYAN 
Live in beautiful San Diego— a year-round playground 

WRITE TO ENGINEERING PROFESSIONAL PLACEMENT 

AERONAUTICAL COMPANY 



FLIGHT ENGINEERS 


PAN AMERICAN 
WORLD AIRWAYS 


CALTECH 




MECHANICAL 0ESI6H Eh 


ESIGN ENGINEER 


Outitonding benfUu 
Opportunity for grarf. study 
Relocation expenses paid 


CALIFORNIA INSTITUTE 
OF TECHNOLOGY 


► 


Outstanding 
Opportunities for 


ENGINEERS 


For Design, Development, 
and Testing of JET ENGINE 
JET ENGINE 

Fuel Controls & Accessories 
Alter Burner Exhaust 
Nozzle Controls & Actuators 

AIRFRAME 

Actuators & Screwjacks 
Servomechanisms 
H/draulic Valves & Controls 
Fuel System Accessories 
Pneumatic Valves & Controls 


EX-CELL-0 CORP. 

t2D0 OAKMAN BlVD. 

DET90IT 32, MICHIGAN 
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ENGINEERS 


SEARCHLIGHT SECTION 


NEW 2-FOLD 

RETIREMENT INCOME PLAN 

for Aviation and Missile Engineers 

It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit- 
should be a leader, too, in providing for the welfare of its staff. Right in line with this forward- 
looking policy is the remarkable new Republic Retirement Income Plan. Here is how it works: 


PART 1 isfl haste Retirement Income plan paid for entirely by Reptiblic Aviation. 
PART 2 is a cooperative effort. It is completely optional. But if an engineer 
wishes to increase his retirement fund, by making a small monthly payment. 
Republic will MORE THAN MATCH his contribution. 

Take the case of a hypothetical engineer who joins Republic on January 1st, 1956, averages 
$8,000 a year for 15 years ; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only $8.50 a month to the Republic Retirement Income Plan. 

Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salaiy scale in the industry. 


...RETIREMENT PLAN JUST ONE OF MANY PLI 

FIRST —there’s the interest and prestige of 
teorking for a pioneer in aircraft design, cre- 
ator of such famous planes as the F>84 Thun- 
derjet, the F-84F Thunderstreak, RF-84F 
Thunderflash and XF-84H. (Soon to be fol- 
lovred on the production line by the new F-103, 
F-106 and RF-106.) 

SECOND — the company is expanding sharply, 
providing frequent opportunities for able men 
to advance. In fact a $12,(100,000 increase in 

Serve your own best interesU. Make lull ir 
Republic now, not Ihe least af which is livini 


IS FACTORS POINTING TO A REPUBLIC CAREER 

the Research and Development Program has 
just been announced. 

THIRD — an All-Expense Paid Relocation Plan 
for qualified engineers living outside the New 
York City and Long Island areas, which makes 
it easy to move to Republic. Other liberal bene- 
fits: Life, Accident and Health Insurance; 
Hospital-Surgical Benefits for the whole fam- 
ily; educational aid covering ^ the cost of 
collegiate end graduate study. 

quiries into Ihe many odvonlages of [oining 
I on Long Islond— Ihe Playground of the East. 


Important engineering positions are now open at all levels: 


STAFF EN6INEEIING 
PHLIMINAIY DESIGN 
ElEaiONICS 
WEAPONS SYSTEMS 


SYSTEMS 
MATHEMATICAL 
ANALYSES 
AERODYNAMICS 
nCHNICAl WRITING 
DYNAMICS 


flECTROMECHANICAl 
DESIGN 
FLIGHT TKT 
RESEARCH 
THERMODYNAMICS 
FLunER ( VIBRATIONS 


STRUS 

AIRCRAFT DESIGN 

WEIGHTS 

DESIGNERS: 


Mechonleel 




AIRCRAFT 

Asslttonl Chief Engineer, Administration' Mr. R. L, Borlner 
Farmingdale, Long Island, N. Y. 


MISSILES 

Administrative Engineer, Mr, Robert R, Reiisig 

Hicksville, Long Island. N, Y. 
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AIRCRAFT 
STRUCTURAL 
ENGINEERS 

with experience in; 

* Structural Design 

* Structural Testing 

* Equipment Mounting Techniques 

* Fabricating Techniques 

You will find a clear field for 
advancement at Raytheon *1 Hetyiheor.-. ».« wiy- 
where complete aircraft weap- aTi 

ons systems are being devel- 
oped. SL‘“whidi‘‘h.Sl"*1j.a«lrd 

Positions with wide responsi- "EJerHrrcr m "sircuonlM". 

bility and authority are avail- t,cch"n 

able to experienced creative air- 

craft engineers. oodmij’.'"* 




[ngineers— 


DIVELOPIKT 

CORPORATION 


Creative 

Opportunities 
Available tor 
Electronic & 
Electro-Mechanical 
Engineers, Senior 
Engineers & Group 
Leaders 

Structures Engineers 
& Stress Analysts 

Aerodynamic Engineers 
& Trainees 

Flight Test Engineers 

(For flight lest operations 

ATROPoics" 

DTATlOPiNT 

CORPORATION 



AVtATtON 



EMPLOYMENT OPPORTUNITIES 


AIRCRAFT 

PROJECT 

ENGINEER 


A position is available with 
responsibility for coordinating 
the design of aircraft structures 
and equipment installation for 
an aircraft weapons system. 

Applicants must have the 
equivalent of a fi.S. degree and 
10 years of experience and be 
thoroughly familiar with mili- 
tary specifications. 

This position warrants a hand- 
some salary which is limited 
only by your ability. 

RAYTHEON MANUFACTURING CO. 

WAYLAND LABORATORY WAYLAND, MASS. 


This new labora- 
tory is located only 
17 miles from the 
heart of Boston . . . 
convenient for either 
country or city living. 

For a brief resume 
form write to Mr. 
Robert E. Doherty. 



ENGINEERS 

Our STAFF RESEARCH & DEVELOPMENT 

Laboratories have exciting projects in missile 
power systems, controls, advanced fuel systems, 
nuclear systems and gas turbine components. If 
you are a mechanical, aeronautical or electrical 
engineer interested in these fields and looking 
for a congenial place to work and grow profes- 
sionally, please contact . . . 

Jim Panoska, Mgr. 

Technical Placement 

THOMPSON PRODUCTS, INC. 

6410 Cedar Avenue Cleveland 3, Ohio 


A SiflTV MUST . . . 

A SKILLED PILOT 

PILOTS twnOYweNT 






THE APPLIED PHYSICS LABORATORY 
OF THE JOHNS HOPKINS UNIVERSITY 



GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 



SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 




APPLIED PHYSICS LABORATORY 
THE lOHNS HOPKINS UNIVERSITY 


Up to U5,000 
to the creative 
engineering 
minds who 
can fill these 
positions 

Projecl Leader in... 

Flf. Cooirel -technically 
direct a major Radar Fire 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

PERMANENT 

CREATIVE OPPORTUNITIES 
FOR 

ELECTRICAL 

MECHANICAL 

ENGINEERS 

AT 

~Bendjx 


SENIOR COMPUTER ENGINEER 

lag, or moth and phyMco requixed. 
Acllvity is in Ihe field at alicroil oad 



ne simulchots. 

MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 



COMPUTER ENGINEER 







Sj; ji-S S', 'S ■Sg-.Sf .*.• 








THE ELECTRONICS DIVISION 
OF 

GENERAL MOTORS 


Our current monthly t 


PIONEERING 
OPPORTUNITIES 
in the following fields! 
e MISSILE GUIDANCE 
SYSTEMS 

e JET and TURBO PROP 
ENGINE CONTROLS 
• BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 
e AIRBORNE FIRE 
CONTROL 
e U.H.F. 

COMMUNICATIONS 
e MICRO-WAVE 
EQUIPMENT 




EXCEPTIONAL 

OPPORTUNITIES 

for 



ENGINEERS 

with 

INITIATIVE 

in the expanding Systems 
Section of North American's 
Columbus Division 

Apply now for analysis and 
development work in servo- 
mechanisms in the following 
fields: 



smart move 



NORIH 

AMERICAN 

AVIATION 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
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C47s 


All services for executive 

DC-3 

Lodestar 

D18S 

Inspections Overhaul 

Maintenonce Conversion 

Soles Radios 

Ports Engines 


Custom 18 



RADAR 

X-Bond or C-Band 


Remmert-Werner 





SEARCHLIGHT SECTION 


DC-3 

FOR SALE 

’ Immediate Delivery 
’ Fully certificoted 
airline airplane 


lu a»„,” 

Coll or Wire 

LEEWARD 

AERONAUTICAL SALES. INC. 


_„R1820_„ _,R1M0_„ 

R2000 R1340 R985 

ENGINE WORKS 


DC-3 

FORMER EASTERN AIRLINER 


C-46 & CerttficaFe. 
C-46 for Lease 


Remmert-Werner 

for 

RADAR 

Lambert Field St. Lauis, M( 


MACHINERY FOR THE 
AIRCRAFT INDUSTRY 


; depead upoe S i S 


S & $ MACHINERY CO. 



Weather Eye 

Ftieht RADAR 


SPECIAL SERVICES 

TO THl 

AVIATION INDUSTRY 


3€er. 

'oca" 

LODESTAR TWIN BEECH 


AIRCRAFT DEALERS 
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BUILDING BLOCK 

Sub-Systems 
...in support of the 
Weapons System Concept 



Servomechanisms’ philosopliy of reducing 
complex electronic requirements into functionally -y 
packaged “building blocks” complements the U.S. Air ? 

Force’s Weapons System Concept— “Give us a 
weapon — ready to go!” Our consistent and proven ability 
to satisfy the exacting demands of today’s highly 
complex military aircraft and missiles have established 
Servomechanisms as one of the foremost designers 
and producers of electronic and electromechanical sub- 
systems for flight control and instrumentation. Because 
of our advanced engineering skills and techniques in reducing 
complex requirements into “building block” systems, 
airframe manufacturers know they can rely on Servomechanisms 
to help them solve their most complicated sub-system problems. 
Complete interchangeability and plug-out, plug-in servicing 
reduces down time to a minimum, insures maximum reliability 
and helps give the Air Force a weapon— “ready to go!” 

Consider the outstanding features of “building block” sub- 
systems when analyzing your overall system requirements. 

. . . specify Servomechanisms, Inc. 
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